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INTRODUCTION 
The present investigation was undertaken to clarify the taxonomic 
status of the large-flowered perennial vetches of North America. Upwards 
of forty binomial and trinomial combinations have been employed in this 
grotç). These combinations have been interpreted in a variety of ways in 
floristic treatments. Although the complex has been given recent summary 
treatment (Hermann, 1960), it has never received a detailed revisionary 
consideration, the objective of the present stucfy. 
A secondary study, an assay of patterns of variation within Vicia, 
was undertaken to orient and delimit the Vicia americana complex within 
the genus Vicia. 
2 
LITERATURE REVIEW 
The Genus Vicia [Toum.] L. 
The genus Vicia, founded by Tournefort (1700), was established from a 
nomenclatural standpoint by Linnaeus (1754), The genus is one of five 
genera in the tribe Vicieae, family Leguminosae. The other genera are: 
Lathyrus L., Cicer L., Pisum L., and Lens Mill. Abrus L., by tradition 
placed in this tribe, may be more appropriately placed in the tribe 
Phaseoleae (Darlington and Wylie, 1955 and Muller, 1937). 
Generic delimitation 
The following description is based on both New and Old World taxa. 
Additional information may be found in Bentham (1865), Gams (1926) and 
Guinea (1953) for Old World species; Isely (1962b) for North American 
species, exclusive of Mexico; and Muller (1937) for seedling development. 
Annual or perennial herbs, vining, procumbent, or erect. Leaves 
compound, evenly pinnate, terminating in a simple or ramified tendril 
or bristle. Leaflets pinnately nerved, entire or toothed. Stipules 
often lobed or lacerate bearing extrafloral nectary pits in one group. 
Raceme one-sided, few to many flowered with minute deciduous floral 
bracts. Calyx oblique, gibbous; teeth equal or unequal. Corolla 
azure to violet or purple, shading to white or yellow. Upper stamen 
usually free; staminal tube oblique at apex. Ovary stalked; ovules 
one to numerous. Style terete with an apical tuft or ring of hairs 
or pubescent on the convex side. Stigma rarely glabrous, capitate. 
Legume membranous or coriaceous, flattened to almost terete, one to 
several seeded, dehiscent. Seed usually spheroid; surface usually 
smooth. Cotyledons hypogaeous. Type species; Vicia faba L. 
Srivastiva (1963) reported three basic chromosome numbers : 5, 6, and 
7. The number of species ascribed to this genus varies from 200 
(Hitchcock and Cronquist, 1961) to perhaps over 100 (Isely, 1962b). 
The genera Lathyius and Vicia are virtually inseparable on any super­
ficial character such as leaflet number or stipule shape or margin. "The 
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two genera are technically distinguished (and possibly arbitrarily so) on 
the basis of the nature of the stylar and stigmatic pubescence and adhesion 
(or lack of it) of the wings and keel" (Isely, 1962b), Other authors, 
among them Guinea (1953), have contrasted the oblique apex of the staminal 
tube in Vicia with the squared apex of the Lathyrus staminal tube. 
The generic limits of Vicia are indistinct on a world basis. However, 
in North America, the technical characters may be employed in differentia­
ting Lathyrus and Vicia. 
Distribution 
It has been postulated. Gams (1926), that the primary center of Vicia 
was in the Mediterranean-Asia Minor region. A secondary center has been 
placed in western North America by Fischer (1939). Capitaine (1912) placed 
the distribution of the genus in the temperate region of the northern 
hemisphere with a small, restricted occurrence in middle and western South 
America. Fischer (loc. cit.) pointed out the sympatric distribution of 
Lathyrus and Vicia in the Old World, North America, and South America. 
Members of the genus are native in Europe, Asia Minor, boreal Africa, 
southeastern Asia, North America, and South America. The majority of the 
species are found in the north tenperate zone. The present somewhat 
cosmopolitan distribution of some species is the result of the activities 
of man. 
Economic value 
Vicia has a world wide utilization primarily for forage, soil improve­
ment and a winter cover crop. The extensive use of members of this genus 
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is based on the excellent quality and quantity of the green matter and the 
lack of any bitter, disagreeable smelling or poisonous substances 
(Tupikova, 1926). 
Vicia sativa was reported as a seed and fodder crop by Cato about 60 
B. C. (Piper, cl924). V. faba, the bean of Roman history, was often used 
as a counter in Roman mathematical calculators (Bartlett, 1914). The seed 
of this species was subsequently widely used in Europe as a staple human 
food. Among the presently economically important species, V. villosa, V. 
dasycarpa and V. sativa rank the highest, being utilized as crops through­
out the world. Other economic species are: V, atropurpurea, pannonica, 
V. faba, V. articulata, V. monantha, V, angustifolia, V. grandiflora, V, 
cracca, and V. ervilia (IVheeler and Hill, cl957). Over one million acres 
are annually planted to vetches in the United States (McKee, 1952). 
Some vetches, especially members of the subgenus Ervum, may be 
classified as weeds (Gams, 1926). 
Subgeneric divisions in Vicia 
The Linnaean genus has been emended in the modem concept to include 
the genus Ervum L. Within the genus, Bentham (1865) established two sub-
tribes presumably equivalent to subgenera. Taubert (1894) subdivided the 
genus into four sections. Gams (1926) combined two of Taubert's sections 
and provided the treatment followed by most recent authors. He defined the 
three subgenera as: 
"1) Ervum L. Mostly small annual species; flowers lilac or bluish, 
one to few in long-pedicelled racemes; few racemes." 
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"2) Cracca Medikus Larger perennial species with average-size flowers 
in many flowering long-pedicelled racemes." 
••3) Eu-Vicia^ Vis. Stipules with nectiferous glands; flowers small to 
quite large, one to few in short-pedicelled to sessile racemes." 
It would appear that the subgenera Ervum and Vicia are composed of only 
Old World species while Cracca contains both the Old and New World species. 
Some New World species, viz.. Vicia acutifolia, V. americana, V, floridana, 
V. leucophaea, and V. ocalensis, possess characters of both Ervum and 
Cracca, These species cannot be placed in either subgenus. 
This problem was recognized by Small (cl933) who, in reporting on the 
southeastern United States flora, proposed four vetch alliances; Hirsutae, 
Craccae, Sativae, and MLcranthae, Based on the key to these groups. 
Small's Hirsutae is equivalent to Ervum L., the Craccae is equivalent to 
Cracca Medikus, and the Sativae is equal to the subgenus Vicia. The 
Micranthae, a new alliance, apparently was designed to embrace the North 
American vetches, not fitting into the European scheme. These species 
(exançles listed above) are perennials with standards 5 mm. or more in 
length and "racemes loosely few- several-flowered or 1-flowered." 
Small's alliances have not been widely accepted. His work does 
illustrate the need for a subgeneric revision on a world basis. 
Cytology 
The first published mitotic counts in the genus were made on V, faba 
by Sharp (1913). The following year Fraser (1914) reported the first 
^Eu-Vicia has been invalidated by the International Code of Botanical 
Nomenclature (Lanjouw, et al., 1961). In the text except for HTrect quota-
tions, Eu-Vicia has been cEâiged to subgenus Vicia. 
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meiotic counts on the same species. Darlington and Wylie (1955) reported 
determinations on 51 species. A few additional counts have subsequently 
been made (Cave, 1958). 
Within the genus there are three series of haploid numbers, viz., five, 
six, and seven (Darlington and Wylie, loc. cit.; Senn, 1938; Srivastava, 
1963; and Sveshnikova, 1927). Srivastava reported that numbers six and 
seven are quite common, while five is rare. (Each species with a reported 
n=5 also has a reported n=6 count.) He speculated that a basic six has 
given rise to the five and seven. "The origin may involve mere non­
disjunction of chromosomes. Due to the occurrence of many meiotic irregu­
larities in the seven-pair series, they appear to have been derived from the 
six-paired series where the meiotic phase is fairly normal." 
The chromosome numbers appear to bear little relation to the subgenera 
proposed by Gams (1926). The subgenus Vicia has an n number of five, six, 
and seven; Cracca an n number of six, seven, twelve, fourteen, and eighteen; 
and Ervum an n number of seven (Senn, loc. cit. and Sveshnikova, 1927). 
It was Senn*s conclusion that Vicia is undergoing rapid evolutionary 
changes, both chromosomally and moiphologically. This questionable state­
ment is primarily based on two polynumeral species which are more or less 
polymorphous, viz., V. sativa and V. cracca. To this list of polynumeral 
species, Rousi (1960a,b) has added V. tenuifolia, V. amoena, V. unijuga, 
and V. alpestris. 
Sveshnikova (loc. cit.) could not single out a precise idiogram for 
the genus. In her report she cited four types of chromosomes, according 
to the ratio shown by the length of the arms. In general she found members 
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of the subgenus Vicia had heads or knobs, while members of Ervum and Cracca 
lacked these knobs. 
Stylar pubescence has been used in subgeneric delimitations and it is 
inçortant in separating the genus Vicia from the genus Lathyrus. 
Sveshnikova (1927) has noted an interesting correlation between the type 
of stylar pubescence and the chromosome configuration. "With the exception 
once more of V. narbonensis, all vetches with a predominance of chromosomes 
with arms show an equal pubescence of the style below the stigma, while 
those with a predominance of chromosomes with heads the pubescence in shape 
of a brush is observed. The group V. pseudo-cracca, V. dasycarpa, V. 
villosa, and V. cracca, with their characteristic short arms forming a 
transition from the equiarmed Ervum to the headed Eu-Vicia shows an 
irregular pubescence, intemediate between the extreme types." 
Calyx teeth length 
There is apparently no single external character which patently 
separates the New and Old World vetches. Perhaps the one character which 
comes the closest is the calyx teeth length. 
In his treatment of the genus Gams (1926) described the calyx teeth 
length as "usually equal." On this same feature Isely (1962b) stated 
"usually unequal." The disagreement may be resolved by noting that Gams 
was primarily concerned with European species, and Isely was reporting on 
North American species, exclusive of Mexico. 
Nectaries 
There is little information about floral nectaries in Vicia. In 
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discussing a New and Old World species, V, americana and V. villosa 
respectively, Moore (1936) stated cryptically "all parts of the flower 
bear or represent nectaries." 
In contrast to the paucity of information about floral nectaries, 
there are several reports concerning extra-floral stipular nectaries in 
vetches. These stipular nectaries were first noted by Sprengel (1793) and 
studied in detail by Metcalfe and Chalk (1950), Stockard (1906), and 
Zimmermann (1932), As previously mentioned, the subgenus Vicia is defined 
primarily by the presence of stipular, nectiferous pits. Hermann (1960) 
used the color of the nectiferous pits on the calyx as one character in 
differentiating V. sativa and V. angustifolia. 
Percival (1961) in an analysis of nectar from two vetches demonstrated 
a difference in the sugars produced by floral and stipular nectars from the 
same species. The nectar flow from the stipular glands of V. sativa and 
V. pannonica is sufficient to support a honeybee colony (Vansell and 
Scullen, 1942). 
Hilum length 
In his discussion of the subgeneric divisions of the genus Vicia, 
Bentham (1865) stated "a Preslio, Bot. Bern. 58, in sectiones 2 dividitur 
ad hilum breve v. elongatum, sed character ob species intermedias non satis 
difinitus." I have not seen the Presl (1844) reference. Based on the 
Bentham statement, it would appear that Presl could not place species with 
intermediate hilum lengths with either the long or short groups, thus 
abrogating the use of the hilum as a subgeneric character. 
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Apparently there has been no other attempt to correlate hilum length 
with subgeneric taxa. Several lists of hilum-seed circumference ratios 
have appeared, Swederski (1924) reported on 52 taxa from original work 
and 27 taxa from the available literature. Most of the taxa in the latter 
list duplicated those in the former list. Zertova (1962) listed 18 taxa, 
Hermann (1960), Guinea (1953), Gams (1926), and Ascherson and Graebner 
(1906-1910) listed hilum lengths in connection with their descriptions of 
vetch species. None of the cited authors gave the source of the seeds 
used. 
Pollination 
The flower of Vicia, a papilionaceous legume, is zygomorphic and, 
therefore, according to Leppik (1957), highly evolved. The relationship 
between the papilionaceous flower and the pollinating vector has been 
studied by several authors. Mace (1949) and Meeuse (cl961) reported that 
the majority of the visitors to vetch flowers are bumblebees and honeybees, 
rarely butterflies. 
Lubbock (1890) and Oliver (1895) placed Vicia in a group of legumes 
possessing stylar hairs which on the pressure from a bee sweep the pollen 
out of the keel. Another genus in this group, Lupinus, was studied by Dunn 
(1956). This paper was consulted in interpreting the stigma-stylar hair 
relationship in Vicia. A thorough account of the pollination of papiliona­
ceous flowers and the functions of the floral parts may be found in 
Ainsworth-Davis (1908). 
Ainsworth-Davis (loc. cit,) reviewed the work of Kirchner on V. 
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sativa. Kirchner found the style to be about 2 mm. long, bearing a brush on 
its vçper half. Hairs, directed obliquely upwards, subtend the stigma with 
a long protective tuft of hairs projecting beyond the stigma on one side. 
The anthers dehisce in the bud above the hairs. The flowers are all 
chasmogamous and "thoroughly self pollinated prior to petal expansion." 
Kirchner made similar observations on V, angustifolia, which on occasion 
produces a few cleistogamous flowers. 
Darwin fide Ainsworth-Davis (loc. cit.) found that when insects were 
excluded from Vicia faba plants, legume production was only one-third as 
much as when the plants were visited by insects. If the blooming plants 
protected from insects were shaken, a normal (compared to insect visited 
flowers) seed set was produced. Ainsworth-Davis (loc; cit.) reported that 
Mattei has described an Indian variety of Vicia faba as adynamondrous. 
Kirchner fide Ainsworth-Davis (loc. cit.) noted that in V. villosa the 
anthers dehisce and shed their pollen on the stigma and stylar brush when 
the flowers are almost full grown. He contrasted this arrangement to the 
one found in V. dumetorum. The anthers in V. dumetorum dehisce in the 
young bud, but the stigma is moderately well protected from the pollen of 
its own flower by the stylar brush. 
Vicia cracca pollination has been studied by Delpino and extensively 
described by Millier (Ainsworth-Davis, loc. cit.). The anthers which 
closely surround the stylar brush dehisce, shedding their pollen among the 
hairs of the brush when the flowers reach half their full size. The bee 
upon visiting the fully expanded flower, ruptures the stigmatic papillae 
rendering the stigma sticky and receptive. 
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Vicia americana Mùhl. ex Willd. 
History 
Vicia americana was validly published by Willdenow [1802)^. He 
credited the species name to "Muhlenberg in litt.", noting the collection 
area as "habitat in Pennsylvania." Early collections from eastern United 
States were relatively uniform and presented no particular taxonomic 
problem. Later collections especially from the western part of the range 
introduced considerable variation. 
An early practice in dealing with variants of Vicia americana east of 
the Missouri River appears to have been simply broadening the original 
description. For example, the leaflet description was changed: 
"Foliola 8-12 elliptico lanceolata obtusa glabra mucronata" 
(Willdenow, 1802). 
"Leaflets numerous (10-14), elliptical-lanceolate or ovate-oblong, 
obtuse or retuse, mucronate" (Torrey and Gray, 1838). 
"Leaflets 8-14, elliptic, ovate or oblong, obtuse or sometimes 
emarginate and mucronulate at the apex, rounded at the base, 8-18" 
long, 3-7" wide" (Britton and Brown, 1897). 
The taxonomic limits of V. americana became further confused as plants 
from west of the Missouri were collected and named. Orobus diffusus 
Nuttall (1813) appeared in the literature as a "new perennial species from 
the Missourie". Vetches collected west of the 100® longitude which 
differed from the V. americana description were regularly designated as 
^The date of publication has been a point of confusion. Several 
authors, e.g., Britton and Brown (1897) and Hermann (1960), cited the 
publication date as 1803. Schubert (1942) and Lanjouw, et a^. (1961) have 
shown that 1802 is the correct publication date. 
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new species. These taxa have been variously reduced by taxonomists to 
synonymy under V, americana or relegated to a variety of this taxon. Other 
taxonomists have restored them to specific rank. 
There has been only one published attenpt to unite some of the 
taxonomic information about Vicia americana on a United States basis 
(Hermann, 1960). This author concluded that V. americana is "a very poly­
morphic species, most of the forms falling readily into the five following 
varieties": americana, oregana, truncata, villosa, and minor. 
Varieties americana, oregana, and truncata form a "thin leaflet" 
group in Dr. Hermann's key, while varieties minor and villosa form a 
"thick leaflet" group. The delimitation of the individual varieties is 
hazy, there being several overlapping characters. 
Economic value 
The economic value of Vicia americana is not great. Its chief values 
fall into two categories: forage and as a well-known native wild flower. 
The American Indian used V. americana as a food source, particularly 
the stem and leaves for green, and the young seeds (Amberger, 1952 and 
Craighead, Craighead, and Davis, 1963). 
Wildlife, especially sheep, readily eat this plant. It does not with­
stand close grazing well, being one of the first plants to decrease under 
heavy grazing pressure (Dayton, 1940). Judd (1962) observed that this 
plant is "found growing on ranges in good condition." Rodents and birds 
feed on the foliage and seeds of V. americana. The leaflets and seeds are 
used by Dusky Blue Grouse, Mourning Doves, Ring-necked Pheasants, Prairie 
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Chickens, Quail, and Wild "Rirkeys (Amberger, 1952). Apparently there has 
been no attempt to grow this species as a crop. Paramel (1911) thought it 
"might well be introduced as a forage plant." 
Vicia americana is described and illustrated in The Standard Cyclopedia 
of Horticulture (Bailey, 1922). Walcott (1925) included this species in 
her now famous set of wild flower portraits. It was reproduced in Rickett 
(cl953). Other authors who have included this plant in their wild flower 
treatments are: Clements and Clements (1920), Core (1948), Gates (1934), 
Hausman (cl948), Henshaw (1906), Homer and Booth (1953), Hylander and 
Johnston (cl954), Rosendahl and Butter (cl951), Taylor (1949), and Wherry 
(1948). 
Common names 
In eastern United States there seems to be no common name other than 
the translation name, American Vetch. Hausman (cl948) used the comon name 
Purple Vetch. This name occurred again in Amberger (1952). 
In the western states the most frequent common name is Wild Sweet Pea 
or Wild Pea. One Kansas collection deposited in the Rocky Mountain 
Herbarium bears the common name, Buffalo Pea. Abrams (1944) referred to 
one member of the complex as Sierra Vetch. 
Two common names from Canada have been recorded on herbarium sheets 
deposited in the Gray Herbarium; Attawapiskat from the James Bay area and 
Berge Argileuse from Quebec. 
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Pollination 
Bumblebees and other bees are the chief visitors of Vicia americana 
flowers and other vetch flowers (Free and Butler, 1959; Lubbock, 1890; 
Pammel and King, 1930; Plath, 1934; and Weed, 1884). Plath presents the 
range maps for North American Bombus. The genus is found throughout and 
beyond the range of Vicia americana. 
cytoiosy 
Ledingham (1957) reported the sporophytic count of 14 for Vicia 
americana Muhl., V. sparsifolia Nutt., and V. trifida Dietr. Rousi^, in 
studying the members of this complex in California, found that counts from 
the same collection were 2n=14 with an occasional 2n=16. He labeled these 
two extra chromosomes supernumeraries. 
^Dr. A. Rousi, Maatalouden Tutkimuskeskus, Puutarhantutkimuslaitos, 
Pukkio, Finland. Personal correspondence about his work with the Vicia 
americana complex in California. July 1, 1963. 
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METHODS AND MATERIALS 
Procedures 
Source of herbarium material 
Herbarium specimens used in this study were borrowed from these 
herbaria. 
AHUC Agronomy Department Herbarium, University of California, Davis 
BM British Museum Herbarium, London 
CAS California Academy of Science Herbarium, San Francisco 
CS Colorado State University Herbarium, Fort Collins 
DAV Botany Department Heibarium, University of California, Davis 
F Chicago Natural History Museum Herbarium, Chicago 
FSU Florida State University Herbarium, Tallahassee 
GH Gray Herbarium, Harvard University, Cambridge 
IDS Idaho State College Herbarium, Pocatello 
ISC Anderson Heibarium, Iowa State University, Ames 
ISC Iowa State University Herbarium, Ames 
JEPS Jepson Heibarium, University of California, Berkeley 
K Royal Botanic Garden Herbarium, Kew 
MEXU Universidad Nacional de Mexico Herbarium, Mexico 
MO Missouri Botanical Garden Herbarium, Saint Louis 
ND " Greene Herbarium, Notre Dame University, Notre Dame 
NEB University of Nebraska State Museum Herbarium, Lincoln 
NY New Yoric Botanical Garden Heibarium, New Yoik 
PH Academy of Natural Sciences of Philadelphia Herbarium, 
Philadelphia 
POM Pomona College Heibarium, Claremont 
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RM Rocky Mountain Herbarium, Laramie 
SMU Southern Methodist University Herbarium, Dallas 
US United States National Herbarium, Washington 
WSP State College of Washington Herbarium, Pullman 
Abbreviations used for all herbaria cited in this paper are those of 
Lanjouw and Stafleu (1964). I would like to express my appreciation to 
the curators who made these specimens available. 
Analysis of herbarium material 
All sheets of the Vicia americana conplex studied in this work are 
cited in the Appendix. These specimens also were used in compiling the 
distribution m^s. Plates S and 6. 
Character evaluation Twenty-seven morphological characters were 
evaluated by measurement, score, and ratio. These included those employed 
by previous authors as being of diagnostic value, and additional ones 
which I thought might be of diagnostic value. These characters were 
recorded for each specimen on a 6x9 inch card, Plate 1. 
Plant height was measured from the base to the apex of the main stem. 
The zigzag condition of the upper five intemodes of the stem was determined 
by observation. In some V. ame ricana specimens the upper five intemodes 
may be straight, while in others the intemodes follow a zigzag pattern. 
Leaflet number was designated on the basis of the maximum number of leaf­
lets per leaf for each specimen. 
The length of the inflorescence and subtending leaf were measured with 
Plate 1, A facsimile of the data record card used in tabulating the studied moiphological 
characters in the Vicia americana complex. 
HKRB SYMfeOL, NUMBER SHEET NAME: V. a. qUAbUAT 
STATE, COUNTY: 
COLLECTOR, NO., DATE: 
ECOLOGY: 
STATURE: height (cm) ; zigzag ; viny . 
FLOWER: standard (mm) ; calyx (mm) , vestures \ , color 
stigma-stylar hair ; filament color ; fls/raceme ; 
leaf/inflo ratio . 
LEGUME: 1/w ratio ; vestures ; ovules . 
SEED: hilum/seed circum ratio ; color . 
LEAF S LEAFLET: thickness ; vestures lower epi , upper epi 
1/w ratio ; leaflet no. ; tendril ; apex 
leaflet vesture length ; vesture color . 
STIPULES: 
lowest 
, tooth 
; margin 
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a millimeter luler. Measurements were made from the base to the apex of 
the peduncle and from the base to the first branch of the tendril along the 
rachis. The length of the rachis of leaves with non-ramose tendrils was 
measured from the base to a point equidistant between the last petiolule 
and the end of the tendril. 
The selection of the leaflets to be studied in detail was made by a 
"random" process (Woodson, 1947). One leaflet was removed from a leaf 
borne on the upper third of each specimen, usually from the region of the 
raceme. An additional leaflet was removed from a lower leaf when necessary. 
(Two leaflets were removed from plants which possessed two distinct types 
of leaflets, e^,£,, upper leaflets broad, lower leaflets narrow.) In all 
instances the leaflet was taken from the lower portion of each leaf. 
Leaflet apices were assigned to one of three categories; pointed, 
rounded, or truncate. All leaflets were micronulate. 
The leaflet margins exclusive of the apex were categorized as: entire, 
slightly toothed (teeth barely visible or widely scattered), or toothed 
(prominent or closely spaced teeth). 
Leaflet hairs were observed with a stereoscopic microscope and 
arbitrarily grouped into three categories, according to the number of 
individual trichomes within a 3.2 mm. diameter circle. The categories are; 
glabrous, few hairs (1-9 hairs), scattered pubescence (10-30 hairs), and 
pubescent (more than 30 hairs). An additional category was created for 
certain west coast plants which were of a villous (hairs at least 0.5 mm. 
long) nature. Vesture length was determined by using an ocular micrometer 
in a stereoscopic microscope. 
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Leaflet thickness was determined in two ways. The method used in 
determining the thickness of the majority of the leaflets was a generalized 
test of flexibility. The leaflets were arbitrarily scored as thick (coria­
ceous), stiff (not coriaceous), and thin. 
A second and more intriguing method of determining leaf thickness was 
studied. This method employing beta rays is based on the theory that the 
absorption of beta particles by a dry leaf lamina is a function of lamina 
thickness. This is an extension of basic concepts discussed by Overman and 
Clark (1960), Yamada et (1961), and Zumwalt (1954). The testing regime 
involved the use of a Radiation Counter Scaler-ratemeter model 20324 
(Radiation Counter Laboratories, _ca. 1960) and a Ca^S source. This parti­
cular source emitted beta particles at the rate of 2700 counts per minute 
through a one-sixteenth inch diameter hole drilled through a lead shield 
(300 milligrams per square centimeter). Experiments conducted suggest that 
comparative beta ray absorption may be a practical method of making compar­
ative leaf thickness determinations. However, it was not possible within 
the time limits of the present undertaking to develop satisfactory control 
procedures which would definitively affirm the basic hypothesis. Therefore, 
the data obtained is not presently used in the taxonomic analyses herein 
reported. 
The "nectar-hairs" on the leaflets were observed on lower-epidermis 
peels. The leaflets were soaked in a detergent solution (Pohl, 1954). The 
lower epidermis was stripped off with tweezers, dehydrated in absolute 
alcohol, then mounted on a slide with diaphane. Drawings were made using 
the Zeiss drawing apparatus. Leaf epidermis and "nectar-hairs" studies 
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were made at 43Ox. The V. villosa drawing was made at 970x. 
Tendril ramifications were arbitrarily placed in four categories: 
non-ramose, two branches, three branches, and more than three branches. 
Stipule characters such as outline, number of teeth, and size were 
found to~be inconsistent on individual plants. No stipule character was 
recorded. 
The flower number was designated on the basis of the maximum number 
of flowers per raceme for each specimen. 
Standard and calyx measurements using dry flowers were made from the 
base of the calyx to the apex of the standard or calyx with a millimeter 
ruler. The ventral calyx tooth, subtending the keel, was measured from 
the base of the sinus to the ^ex of the tooth with an ocular micrometer 
in a stereoscopic microscope. The presence or absence of hairs on the 
calyx observed with a stereoscopic microscope could not be satisfactorily 
classified. The "nectar-hairs" on the calyx were observed in the same 
manner as the leaflets. 
The color of the united portion of the filaments fell into three color 
classes: chestnut brown, slightly brown, or white. This character was 
found to be inconsistent on individual plants and was dropped from 
consideration. 
The presence or absence of pubescence on the ovary and legume was 
determined under a stereoscopic microscope. When necessary, flowers were 
dissected and the ovaries used in noting this character. The "nectar-
hairs" on the legume were studied using the method described under the 
leaflet discussion. Their presence was noted with a stereoscopic microscope. 
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Ovule number was determined by dissecting mature legumes, or by using 
transmitted light on young, flattened legumes. Hilum measurements of the 
mature seed were made with a stereoscopic microscope equipped with an 
ocular micrometer. The diameter of the seed was measured with a Lufkin 
caliper, 453 EM, graduated in half millemeters. 
Mass collections 
Thirty-five mass collections were made in Arizona, California, 
Colorado, Iowa, Nebraska, New Mexico, Oregon, and Wyoming. The collections 
consisted of ten to twenty stems taken at random from each of the popula­
tions sampled. In a few instances, less than ten stems were available. 
The specimens were pressed and dried. One plant from each mass collection 
was mounted and deposited in the Iowa State University Herbarium. The 
characteristics of each mass collection specimen were determined in the 
manner described for the ordinary herbarium accession. 
Cytological investigation 
Cytological material obtained from both flowers and root tips was 
used in making chromosome counts. 
Root tips were cut off and immediately placed in a nutrient solution 
(Ho agi and and Amon, 1950) with .02 percent actidione. The tips were fixed 
in 3:1 alcohol-acetic acid for at least one day. The first few root tips 
were hydrolyzed for ten minutes in 1 N HCl in a 60*C. water bath, then 
transferred to Feulgen stain for at least 30 minutes, not more than two 
hours (Bowen, 1960). Subsequent root tip preparations were fixed in 3:1, 
then stained directly with propriocaimine. All slides were made permanent 
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by the CO2 freezing method of Bowen (1956), After each successful count, 
the plant was prepared as a voucher specimen and deposited along with the 
slide in the Iowa State University Herbarium. 
IVhen seedlings were used as the root tip source, the seeds were 
sprouted in a 20*C. seed germinator. The seeds, scarified by a triangular 
file, were planted half submerged in quartz sand moistened with phenacradine 
chloride (PAC) (Anderson, et a^,, 1964), The seeds were exposed to a light 
and dark period of 16 and 8 hours respectively. The root tips were 
collected a few days after germination and processed as outlined above. 
The seedlings were transplanted to pots containing sterilized potting soil 
inoculated with a vetch strain of nitrogen fixing bacteria. These plants 
were subsequently processed as voucher specimens as needed, 
Meiotic counts were made from microsporocytes collected in the green­
house and field between 7 and 8 p,m. Collecting was carried on from March 
through the end of May, The best collecting time proved to be 7:30 p.m, 
for the entire blooming period. 
The young buds were placed immediately in a nutrient solution 
(Hoagland and Arnon, 1950). They were fixed in 3:1 alcohol-acetic acid 
(Bowen, 1960) for at least one day. The chromosomes were stained with 
propriocarmine. The procedure as previously outlined was followed. 
All drawings were made using a Zeiss drawing apparatus. The chromo­
some figures were made at 970x, 
Greenhouse, uniform garden, and growth chamber procedures 
Plants grown in the greenhouse, uniform garden, and growth chamber 
were potted in sterilized potting soil inoculated with a vetch strain 
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nitrogen fixing bacteria furnished by the Nitragin Company, Inc., 
Milwaukee, Wisconsin. 
From October through May the plants in the greenhouse were placed on a 
twelve hour light day. The light was supplied by both mazda and fluorescent 
bulbs. Except during the summer months when no cooling control was avail­
able, the house was maintained at approximately 70*F. Red spider control 
in the greenhouse was mandatory. Routine bi-weekly or monthly direct 
spraying of the plants with Chlorobenzilate 25-W^ with an admixture of 
Tween 20^ was instituted. An occasional spraying with an Aramite 15-W^ -
DDT 50-W^ mixture or Kelthane EC^ was also employed. About every ten or 
twelve weeks the greenhouse was fumigated with Plant Fume 103^. Triyearly 
7 
spraying with Lethalaire (10 percent Parathion G-S4) completed the control 
program. The plants apparently were not adversely affected by these 
controls. Every three months the pots were flooded with an aqueous 
solution of 20-20-20 commercial fertilizer. 
The plants placed in the uniform garden were potted in sterilized, 
^Geigy Agricultural Chemicals, Ardsley, New York, 
^Chicago /^paratus Corp., Chicago, Illinois. 
^United States Rubber Co., Naugatuck, Connecticut. 
^Stauffer Chemicals, New York, New York. 
5Rohm and Haas, Philadelphia, Pennsylvania. 
Gpiant Products Corp., Blue Point, New York, 
^Virginia Chemicals and Smelting Co., West Norfolk, Virginia. 
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inoculated potting soil in the greenhouse during July or earlier, then 
placed in the garden in August. The bottoms of the pots were cracked and 
the pots were sunk into prepared holes. In September the entire plot was 
bedded down with oat straw and left undisturbed until new growth started 
in the spring. Chicken wire was placed around each pot to prevent rabbits 
from eating the stems and leaves. 
The plants grown in the growth chamber were subjected to a routine 
spraying with Chlorobenzilate with an admixture of Tween 20. The chamber 
was set for 70*F, and a 16 hour light period. The light was supplied by 
both flood light and fluorescent bulbs. During the light period the 
uncovered plants received approximately 3000 foot candles of light. Plants 
bagged with six layers of cheese cloth were exposed to 850 foot candles. 
The pots were placed at random in the chamber, their position changed every 
two weeks. 
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OBSERVATIONS IN THE GENUS VICIA 
Analysis of Four Characters 
The desirability of a summary review of certain generic characters is 
augmented by the facts that there is no world treatment of the genus and 
that the Vicia americana complex is bihemispheric in distribution. The 
specific characters investigated on this basis are: calyx teeth length, 
leaflet glands, hilum length, and stigma-stylar hair relationship. 
Calyx teeth length 
The report of unequal calyx teeth (lower teeth longest) in North 
American vetches (Isely, 1962b) and the equal calyx teeth in European 
vetches (Gams, 1926) is apparently the only recorded morphological differ­
ence between vetches of these two regions. The validity of these generali­
zations is examined in Table 1. 
The Eastern Asiatic species are tabulated separately from European 
(including Asia Minor and boreal Africa) and American taxa. On the basis 
of the material available for examination, the plurality of New World 
species possess unequal calyx teeth, all of the Eastern Asiatic species 
have unequal teeth, and the European species have about as many with equal 
teeth as unequal teeth. 
Leaflet glands 
The subgenus Vicia is primarily defined by the presence of stipular 
nectary pits (Gams, 1926). Stockard (1906) studied in detail the stipular 
glands and pits of Vicia faba, a member of the subgenus Vicia. Plate 2 is 
a redrawing of four of Stockard's illustrations. 
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Table 1. Vetch species examined for calyx teeth length 
Taxon Cited Calyx teeth 
sheet^ length^ 
NEW WORLD 
V. acutifolia Ell, ISC 225210 unequal 
7, aïnëricana Willd. ISC 116464 unequal 
V. caroTinTaha Walt, ISC 234312 unequal 
V. cracca'L. ISC 175277 unequal 
V. exTipia Nutt, ISC 141725 equal 
V. TIonHana S. Wats. ISC 41209 unequal 
V. giçânteà Hook. ISC 235447 unequal 
V. nugeCT* Small MO (A, M, Huger, April, 1817) unequal 
V. leave'nworthxa Nutt. ISC 216293 unequal 
7. leucopWl\a dreene ISC 169186 equal 
V, ludoviciana T. § G. ISC 235875 unequal 
V, mexlcana Hemsl. ISC 41214 unequal 
7. mlnuti flora Dietr, ISC 32893 unequal 
7. nana Vog. ISC 165582 equal 
7. pulchella HBK ISC 169583 unequal 
7. ocalensis Godfrey § Krai FSU 38780 unequal 
7. reverchbhii S. Wats. MO (J. Reverchon, R3030) unequal 
EASTERN ASIA 
V. amoena Fisch. US 795377 unequal 
7. balahse Boiss. NY (Kyruoba § Mapoble) unequal 
7. liimgel Ohwi GH (T. Tang, 683) unequal 
7. chinensis Franch GH (C. W. Wang, 70321) unequal 
7. costata Ledeb. GH (E. W. Chaney, 141) unequal 
7. cracca 1. ISC 175277 unequal 
7. dichrbantha DieIs GH (T. T. YU, 15283) unequal 
V. dîdnétbrum L. ISC 86031 unequal 
7. japoiiaca A. Gray NY (Mrs. Fortuyn, June, 1926) unequal 
7. kulîhgiàna Bailey NY (H. H. Chung S S. C. Sun, unequal 
583) 
V. megalotropis Ledeb. GH (H. Nelsson-Ehle, 1916) unequal 
7. multicaulis Ledeb. NY (Maxiniovitch § Schrank) unequal 
^Additional sheets were inspected for this character when possible. 
Guinea (1953) and Hermann (1960) were used to corroborate the results 
herein reported. 
^Unequal indicates the lower three calyx teeth are longer than the 
upper two calyx teeth. Equal indicates the five teeth are essentially 
equal in length and shape. 
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Table 1 (Continued) 
Taxon Cited Calyx teeth 
sheet^ length^ 
V, ochToleuca Ten. ISC 121884 unequal 
V", pallida ^ rcz. NY (Maxiniovitch § Schrank) unequal 
V. pseudorbus L. ISC 217626 unequal 
V» sepitnn Lt*" ISC 231178 unequal 
T. tan'akae Branch § Sav. GH (H. G, MacMillan § unequal 
J. L. Stephens 25) 
V. tibetica Prain GH (J. F. Rock 14183) unequal 
V. unijuga A. Br. GH (H._E. Wilson 18955) unequal 
T. venosa Maxim. GH (V. Koraarov 977) unequal 
EUROPE, BOREAL AFRICA,AND ASIA MINOR 
V, angustifolia L. ISC 233116 equal 
V. ar^ntea tapeyr. ISC 42319 equal 
V. benghaiensis L. ISC 123241 equal 
V. biebersteinii Besser ISC 228034 equal 
V, bithynica L. ISC 228030 equal 
V. cassubica L. ISC 217510 unequal 
V, cracca IT ISC 175277 unequal 
V, dasycaipa Ten. ISC 230366 unequal 
V. dumetorum L. ISC 86031 unequal 
V, eiyiiia ^.) Willdj. ISC 35270 equal 
V. iraba L. ISC 78151 unequal 
V, gera^ii Vill. ISC 90992 unequal 
v. gracilis' Lois. ISC 227950 unequal 
V. ^andiflora Scop, ISC 233126 equal 
V, hirsuta (t..) S. F, Gray ISC 232938 equal 
V, lathyroides L. ISC 228031 equal 
v. lutea L. ISC 227954 unequal 
V. onobrychioides L. ISC 186477 unequal 
V, orobus DC% ISC 228033 unequal 
V". pannonica Crantz ISC 218274 equal 
V, peregnna L. ISC 33462 equal 
V» pisit'omas L. ISC 217507 unequal 
V. pyrennaica Pourr. ISC 33463 equal 
V, sativa L."" ISC 238616 equal 
V» sylvatica L. ISC 185604 unequal 
V". tetasperma (L.) Moench ISC 232940 unequal 
V, tiuncatula Fisch. ISC 90983 unequal 
V. villosa Roth ISC 222410 unequal 
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Apparently there have been no previous reports of scattered glands 
(not confined to pits) on Vicia. A study of epidermal peels of leaflets, 
stipules, calyces, and ovaries revealed the presence of scattered glands 
strikingly similar to Stockard's "nectar-hairs". A study of leaflet peels 
of 56 species of Vicia, Table 2, showed that 40 species possessed leaflet 
glands. The glands of nine species were selected for illustration 
(Plate 3). 
The plurality of species in North America and Asia possess these leaf­
let glands. The European, boreal Africa and Asia Minor vetches have about 
as many glandular species as non-glandular species. 
Vicia americana complex members have glands on the stipules, calyces, 
leaflets, and ovaries. The glands are especially numerous on the ovaries. 
The "roughness" of the ovary of V. americana when viewed with a stereoscopic 
microscope is caused by the great number of these glands on the ovary. 
The study was expanded to other members of the Viceae. Club-shaped 
leaflet glands were found though less frequently in Lathyrus. The hairs 
on Cicer arietinum leaflets are four-celled, arranged linearly; the upper 
cell being glandular. The arrangement of the four cells is different in 
Cicer than in Lathyrus and Vicia. However, the glands are essentially 
similar in the three genera. On the basis of material examined neither 
Pisum nor Lens possess these "nectar-hairs" or any other type of leaflet 
pubescence. 
Hilum length 
The observation that North American vetches have on the average longer 
Plate 2, Nectar-hairs from the abaxial stipular glands of Vicia faba L. 
redrawn from Stockard (1906) 
A. Section through gland showing nectar-hairs and one thick-
walled hair, B, C, and D. Nectar-hairs. 
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Table 2. Vetch species examined for leaflet glands 
Taxon Cited 
sheets 
Glands 
NORTH AMERICA 
V. acutifolia Ell, ISC 229308 present 
V. americaha Willd. ISC 237090 present 
V. carblini'ana Walt. ISC 216742 present 
T. cracca L. ISC 208792 absent 
ISC 131528 absent 
V. exigua Nutt, ISC 169259 present 
7. îlbrîdana S. Wats ISC 41209 present 
V, gîgahtea hook. ISC 235448 present 
V. leavehworthia Torr. § Gray ISC 230174 present 
T. leucophaea Moench ISC 183508 present 
7. ludoviciana Nutt. ISC 230182 absent 
7. mexicana Hemsl. ISC 41214 absent 
7. pulchella HBK ISC 212141 present 
ASIA 
V. amoena Fisch. NY (P. H. Dorsett § present 
W. J. Morse 5888) 
V. balansae Boiss. NY (Kyruoba § Mapoble) absent 
7. bungei Ôhwi. US 1577341 present 
7. chinensis Franch. GH (C. W. Wang, 70321) present 
V. cbsta'ta Ledeb. GH (E. W. Chaney, 141) present 
7. dlcKbantha Diels NY (J. F. Rock, 5519) absent 
7. didnetbrum L. ISC 90994 present 
V. japbh'ica A, Gray NY (Mrs, Fortuyn, present 
June, 1926) 
V. kulingiana Bailey NY (H, H. Chung § S, C, absent 
Sun, 583) 
V. megalotrogis Ledeb. GH (H, Nelsson-Ehle, 1916) present 
V. multicaulis Ledeb. NY (Maxiniovitch § Schrank) present 
7. pseudorobus Fisch. § Mey. ISC 217626 present 
V. sepium L. ISC 231178 present 
V. tanakae Franch § Sav. NY (H, G, MacMillan § present 
J, L, Stephens, 25) 
V. tibetica Prain GH (H. E, Wilson, 18955) present 
7. unijuga A. Br. NY (Fang, 2026) present 
7. venosa Maxim. NY (V, Komarov, 977) present 
Table 2 (Continued) 
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Taxon Cited Glands 
sheets 
EUROPE, BOREAL AFRICA, ASIA MINOR 
V. angustifolia L, ISC 134238 absent 
ISC 114880 absent 
V. argentea Lapeyr. ISC 42319 absent 
V. bierbersteinii C. A. Mey. ISC 228034 absent 
V. bitiiynica L, ISC 228030 absent 
V. cassubica L, ISC 216510 present 
V. cracca L, ISC 208792 absent 
ISC 131528 absent 
V. dasycaipa Ten, ISC 214576 absent 
ISC 213081 absent 
V. ervilia (L.) Willd, ISC 35220 absent 
V. faba L, ISC 78151 present 
V, gerardii Vill. ISC 90992 absent 
V. gracilis Loisel ISC 227950 absent 
V, grandiflora Scop, ISC 212463 present 
V, hirsuta (L.) S. F, Gray ISC 212963 present 
7. lathyroides L. ISC 228031 present 
V. lutea L. ISC 227954 present 
V. minutiflora D, Dietr. ISC 211628 present 
V. ochroleuca Ten. ISC 121884 absent 
V. oroboides Wulfen ISC 218278 present 
V. orobus DC. ISC 217264 present 
V. pannonica Cran. ISC 218274 present 
V. peregrina L. ISC 33462 present 
V. pisiformis L. ISC 2 1 75 0 7 present 
V. sativa L. ISC 209118 present 
V. sparsiflora Ten. ISC 212057 present 
V. sylvatica L. ISC 217511 present 
V. tenuifolia Roth ISC 227948 present 
V. tmncatula Fisch. ISC 90983 present 
V. villosa Roth ISC 203129 present 
Plate 3. "Nectar-hairs" from leaflets of New and Old World Vicia 
A and I were prepared from greenhouse-grown material; the others 
from herbarium specimens. A through C are New World species: 
D through I are Old World species, 
A. V. americana Muhl. ex Willd. Gunn 2849 
B. V, caroliniâha Walt. ISC 216742 
C. V. exigua Nutt. ISC 169259 
D. 7. faba L. ISC 78151 
E. V. grandiflora Scop. ISC 212463 
F. 7. orobus DC." ISC 217264 
G. V. peregrina L. ISC 33462 
H. V. pseudoroFus Fisch. § Mey. ISC 217626 
I. V. villosa Roth Gunn 2013 
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hilmns than their European counterparts was tested by studying the hilum-
seed circumference ratios of 96 vetch species. The Asian and South 
American species are tabulated separately from the European (including 
boreal Africa and Asia Minor) and North American species (Table 3), This 
was done in order to determine the relative positions of plants from these 
regions in the North American - European comparison. The sources of the 
seeds used in the original work are listed in Table 4. 
Plate 4, a summary of Table 3, depicts the range and mean of the 
hilum-seed circumference percentages for each of the four regions. Except 
for South America, the ranges are similar. The short South American range 
may be due to an inadequate sample or to a real difference. While the 
South American mean may be biased, the means of the other areas should 
not be biased due to sample size. 
Stigma-stylar hair relationship 
The stylar hair-anther juxt^osition and the ease of rupturing the 
stigmatic p^illae play important roles in seed production in Vicia. 
Vicia americana, V. angustifolia, V. dasycarpa, V. sativa and V. 
villosa were grown in the greenhouse. The plants bloomed during the winter 
months, a time when insect activity was at a minimum. 
Vicia angustifolia and V. sativa produced chasmogamous flowers which 
were pollinated in the bud, the anthers dehiscing above the stylar hairs 
and large stigma. The stylar hairs (both the subtending hairs and the 
pointed brush hairs) held the pollen in the apical keel depression where 
self pollination occurred. If rupturing of the stigmatic papillae is 
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Table 3. Vetches species examined for hilum - seed circumference 
percentages 
Hilum - seed 
Taxon circumference Reference 
percentage 
NORTH AMERICA 
V. acutifolia Ell. 67 Hermann (1960) 
74 present author 
V. americana ^ &ihl, ex Willd. 25 -33 Hermann (1960) 
25 present author 
V. caroliniana Walt. 75 Hermann (1960) 
67 present author 
V. cracca L. 29 Guinea (1953) 
25 -33 Gams (1926) 
25 -33 Hermann (1960) 
33 Larionow (1915) 
33 present author 
20 Swederski (1924) 
33 Zertova (1962) 
V. exigua Nutt. 20 Hermann (1960) 
14 present author 
var. hassei (S. Wats.) Jeps. 14 present author 
V. floridana S. Wats. 50 -75 Hermann (1960) 
78 present author 
V. gigantea Hook. 75 Heimann (1960) 
78 present author 
V. hugeri Small 75 Hermann (1960) 
T. humilus H. B. K. 25 present author 
v. leavenworthia Torr, § Gray 25 Hermann (1960) 
22 present author 
var. occidentalis Shinners 21 present author 
V. leucophaea Greene 25 Hermann (1960) 
23 present author 
V. ludoviciana Nutt. 25. -33 Hermann (1960) 
30 present author 
var. laxiflora Shinners — — — — — ^  
var. texana (T.§G.) Shinners 23 present author 
V. mediocincta S. Wats. 25 present author 
V. mexicana Hemsl. 28 present author 
V, minutiflora Dietr. 63 Hermann (1960) 
63 present author 
V. ocalensis Godfrey § Krai 74 present author 
V, pulchella HBK 25 Hermann (1960) 
26 present author 
V. reverchonii S. Wats. 64 Heimann (1960) 
ca. 60 present author 
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Table 3 (Continued) 
Hilum - seed 
Taxon circumference Reference 
percentage 
SOUTH AMERICA 
V. gr amine a Sm, 
V. nana Vog. 
V. selloi Vog, 
19 
17 
13 
27 
present author 
Swederski (1924) 
present author 
present author 
ASIA 
V. amoena Fisch. 17 Larionow (1915) 
33 present author 
17 Swederski (1924) 
16 Gams (1926) 
V. biennis L. 13 Larionow (1915) 
33 Swedesski (1924) 
V. bungei Ohwi 25 present author 
V. chinensis Franch 22 present author 
V, costata Ledeb. 10 present author 
v. dumetorum L. 60-66 Gams (1926) 
50 Larionow (1915) 
71 present author 
73 Swederski (1924) 
66 Zertova (1962) 
V. japonica A. Gray 32 present author 
V. picta Fisch. § Mey. 33 Larionow (1915) 
17 Swederski (1924) 
V. sepium L, 50-75 Gams (1926) 
64 Guinea (1953) 
50-75 Hermann (1960) 
66 Larionow (1915) 
74 present author 
66 Swederski (1924) 
66 Zertova (1962) 
V. tanakee Granch § Sav. 26 present author 
T. unijuga A. Br. ca. 50 Hermann (1960) 
27 present author 
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Table 3 (Continued) 
Hilum - seed 
Taxon circumference Reference 
percentage 
EUROPE, BOREAL AFRICA, AND ASIA MINOR 
V. alpestris S te v. 13 Larionow (1915) 
V, an^stltolia L. 16 Gams (1926) 
~ 17 Guinea (1953) 
17-20 Hermann (1960) 
20 Larionow (1915) 
16 present author 
21 present author 
20 Swederski (1924) 
16 Zertova (1926) 
V, argentea Lapeyr, 10 Guinea (1953) 
Y» articulata Homem, 10 Gams (1926) 
10 present author 
V, atropuipurea Desf. 15 present author 
"" 18 present author 
V. barbazite Guss, § Tenore 20 . Swederski (1924) 
15 present author 
V, benghalensis L. 20 Guinea (1953) 
~ 20 Hermann (1960) 
19 present author 
33 Swederski (1924) 
V, biflora Desf. 20 Swederski (1924) 
V. bitolialata Rodrig 17 Guinea (1953) 
VT bithynica L. 15 Guinea (1953) 
13 Larionow (1915) 
12 present author 
V. cal carat a Desf, 13 Larionow (1915) 
9 present author 
17 Swederski (1924) 
V. cassubica L. 25-50 Gams (1926) 
33 Larionow (1915) 
17 Swederski (1924) 
20 Swederski (1924) 
33 Zertova (1962) 
V, cordata Wulf ex Hoppe 17 Swederski (1924) 
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Table 3 (Continued) 
Taxon 
Hilujn - seed 
circumference 
percentage 
Reference 
V. comigexa Chaub 12 present author 
17 Swederski (1924) 
V. cracca L. See North America and Mexico. 
subsp, gerardi (Ail.) Gaudin 25 Gams (1926) 
subsp. tenuifolia (Roth) Gaudin 20-25 Gams (1926) 
23 Guinea (1953) 
subsp. vulgaris Gaudin 33 Gams (1926) 
V. cuspidata Boiss. 10 Swederski (1924) 
V. damatica À. Kern. 13 present author 
V. dasycarpa Ten. 17-20 Gams (1926) 
19 Guinea (1953) 
14 Hermann (1960) 
13 present author 
V. disperma Ell. 17 Hermann (1960) 
12 present author 
20 Swederski (1924) 
V. ervilia (L.) Willd. 8 Gams (1926) 
8 Guinea (1953) 
8 Hermann (1960) 
8 present author 
17 Swederski (1924) 
V. faba L, 17-20 Hermann (1960) 
18 present author 
V. fulgens Battand. 71 present author 
7, gerardii Vill, 17 Swederski (1924) 
y. grandiflora Scop. 60-66 Gams (1926) 
75 Hermann (1960) 
75 Larionow (1915) 
76 present author 
75 Zertova (1962) 
V. hirsuta (L.) S. F. Gray 33 Burchard (1900) 
50 Gams (1926) 
ca. 50 Hermann (1960) 
14 present author 
19 present author 
27 present author 
33 Swederski (1924) 
33 Zertova (1962) 
40 
Table 3 (Continued) 
Taxon 
Hilum - seed 
circumference 
percentage 
Reference 
V. hybrida L. 10 Guinea (1953) 
13 Larionow (1915) 
13 present author 
17 Swederski (1924) 
V. hyrcanica Fisch, § Mey. 14 present author 
T. lathyroides L, tiny Gams (1926) 
9 present author 
15 present author 
10 Zertova (1962) 
V. leucosperma Moench 20 Swederski (1924) 
T. lute a L, 18 Gams (1926) 
18 Guinea (1953) 
17-20 Hermann (1960) 
20 Larionow (1915) 
11 present author 
15 present author 
25 Zertova (1963) 
var. pallidifera 20 Swederski (1924) 
V. macrocaipa Bertol 16 present author 
10 Swederski (1924) 
V. meyeri Boiss, 13 Larionow (1915) 
26 present author 
V. michauxii Spreng. 13 Larionow (1915) 
17 Swederski (1924) 
V. monanthos Desf. 13-17 Hermann (1960) 
9 present author 
10 Swederski (1924) 
V. multifida Wallr, 10 Guinea (1953) 
narbonensis L. 25 Guinea (1953) 
10 Larionow (1915) 
12 present author 
10 Swederski (1924) 
V. onobrychioides L. 33 Gams (1926) 
33 Guinea (1953) 
V. oroboides Wulfen 75 Gams (1926) 
38 Hermann (1960) 
V. orobus DC. 50 Gams (1926) 
50 Qiinea (1953) 
28 present author 
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Table 3 (Continued) 
Hilum - seed 
Taxon circumference Reference 
percentage 
V, paiuionica Crantz 16-25 Gams (1926) 
•" 21 Guinea (1953) 
17-25 Hermann (1960) 
17 Larionow (1915) 
13 present author 
17 Swederski (1924) 
16 Zertova (1962) 
V. parviflorum Cav, 11 present author 
V, peregrina L, 8-10 Gams (1926) 
9 Guinea (1953) 
13 Larionow (1915) 
13 present author 
17 Swederski (1924) 
V, pisiformis L. 50 Gams (1926) 
" 50 Larionow (1915) 
71 present author 
50 Swederski (1924) 
50 Zertova (1962) 
V. polyphylla Desf, 17 Swederski (1924) 
V, pseudocracca Bertol 17 Swederski (1924) 
V. sativa L. 16-20 Gams (1926) 
~ 19 Guinea (1953) 
17-20 Hermann (1960) 
17 Larionow (1915) 
17 Swederski (1924) 
17 Zertova (1962) 
cv, 'Blanchegrain' 14 present author 
cv, 'Negro' 15 present author 
cv. 'Warrior' 14 present author 
V. segetalis Thuill 25 Swederski (1924) 
"" 64 Guinea (1953) 
50-75 Hermann (1960) 
66 Larionow (1915) 
74 present author 
66 Swederski (1924) 
66 Zertova (1962) 
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Table 3 (Continued) 
Taxon 
Hilum - seed 
circumference 
percentage 
Reference 
V. sicula Guss. 15 present author 
V. sparsiflora Ten, 50 Zertova (1962) 
7. spuria Ratin. 10 Swederski (1924) 
V. striata Bieb, 14 present author 
17 Swederski (1924) 
V. sylvatica L. 66 Gams (1926) 
75 Larionow (1915) 
66 Swederski (1924) 
75 Zertova (1962) 
V. tenuifolia Roth 20-25 Hermann (I960) 
25 Larionow (1915) 
21 present author 
24 present author 
25 Swederski (1924) 
25 Zertova (1962) 
v^. tetrasperma (L.) Moench 20-25 Gams (1926) 
23 Guinea (1953) 
20-25 Hermann (1960) 
13 present author 
v. tetrasperma (L.) Schreb. 21 present author 
17 Swederski (1924) 
25 Zertova (1962) 
V. tricolor Seb, 5 Maur, 17 Swederski (1924) 
V, truncatula Fisch, 50 Larionow (1915) 
V. varia Host 15 present author 
17 Swederski (1924) 
V. villosa Roth 17 Burchard (1900) 
10-20 Gams (1926) 
14 Guinea (1953) 
14 Hermann (1960) 
13 Larionow (1915) 
14 present author 
14 Zertova (1962) 
subsp, villosa 13-14 Gams (1926) 
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Table 4, The source of seeds used in the hilum - seed circumference study 
in the genus Vicia 
Tax on Source' 
V, acutifolia Ell. 
V, americana Willd, 
7. amoena TTsch. 
V. angustifolia L. 
7. articulata Homem. 
V. atropurpurea Desf. 
V, barbazite Guss. § Ten. 
V. benghalensis L. 
V. bungei Ohwi 
V, bythinica L. 
V, calcarata Desf. 
V, caroliniâia Walt. 
V. chinensi FTranch 
V. comigerlT Chaub. 
V. costata Ledeb. 
V, cracca L. 
V. damatica A. Kem. 
V. dasycarpa Ten. 
V. disperma Ell. 
ISC 232910 ^ ISC 232912 
POM 29041, POM 68421, & RM 71862 
US (P.M. § J.H. Dorsett, 3840?) 
Royal Botanic Gardens^ § Gunn 2557 
Iowa State University Seed Laboratory 
Commercial seed sample S Oroz%os Agri-
botanikai Intezet Fajtagyujtemenye^ 
MO (Italy, 1871-1872) 
Universitetets Botaniska Tradgord^ 
US 1554321 
Orozagos Agribotanikai Intezet 
Faj tagyuj temenye^ 
Royal Botanic Gardens^ 
ISC 29342 S ISC 230371 
GH (M. I'Abbe Delavay) 
Southern Regional Plant Introduction 
Station PI 238375® 
GH (R.W. Chaney, 603) § US 1658270 
NY (E. Matuda, 18734) & ND 32627 
Comnonwealth Scientific and Industrial 
Research Organization CPI 24123^ 
Orozagos Agribotanikai Intezet Fajtagyu-
jtemenye^ § commercial seed sample 
Royal Botanic Gardens^ S Commonwealth 
Scientific and Industrial Research 
Organization CPI 1074^ 
^Additional seed from other sources was used when possible to confirm 
the results from the cited sources. 
^Source: List of seeds and spores (1962). 
^Source : Index seminum (1962). 
^Source: Semina selecta e masse anni 1963 oblata (1963). 
®Source: Catalogue of warm season legume seed (1961). 
Source: Seed exchange list (1961). 
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Table 4 (Continued) 
Taxon Source* 
V, dumetorum L. 
V. ervilia [L.) Willd. 
V. exigua Nutt. 
var, hassei (Wats.) Jeps. 
V. faba L. 
V. floridana Wats. 
V. fulgens Battand. 
V, gigantea Hook. 
V. graminea Sm. 
V. grandiflora Scop. 
V. hirsuta (L.) S.F. Gray 
V. humilis HBK 
V. hybrida L. 
V. hyrcanica Fisch. § Mey. 
V. japonica A. Gray 
V. iathyroides L. 
V. leavenworthia T,§G. 
var. occidentalis Shinners 
Karl Marx Univers itatS 
Université de Toulouse^ § Orozagos Agri-
botanikai Intezet Fajtagyujteraenye^ 
SMU (J.J. Thomber, 12167) § SMU (R. 
McVaugh, 8029) 
ISC 313351 
Royal Botanic Gardens" 
MO 21570 
Royal Botanic Gardens^ 
ISC 235448 
GH (A. Burkart, 7965), GH (B.C. Clos), 
§ Secretaria de Estado.de Agricultura 
y Ganaderia DEIP 20258^ 
Commonwealth Scientific and Industrial 
Research Organization CPI 25914^ 
Commonwealth Scientific and Industrial 
Research Organization CPI 250905^, 
Orozagos Agribotanikai Intezet 
Fajtagyujtemenye*^, 5 seed in a 
commercial seed sangle 
NY (G.B. Hinton, 8897) 
National and University Institute of 
Agriculture] § Orozagos Agribotanikai 
Intezet Fajtagyujtemenye^ 
Southern Regional Plant Introduction 
Station PI 268321® 
GH (P.H. 5 J.H. Dorsett, 4134) 
Universitetets Botaniska Tradgord° § 
Orozagos Agribotanikai Intezet 
Faj tagyu jteinenye^ 
ISC 214573 
SMU (D.S: Correll, 13713) 
SSource; Samenverzeichnis (1961). 
^Source: Catalogue des graines. LVI (1963). 
^Source: Index semium (1963), 
^Source: List of seed available for exchange (1963). 
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Table 4 (Continued) 
Taxon Source* 
V, leganyana Raptheng, 
2' leucophaea Greene 
V, ludoviciâna Nutt. 
var. texana (T.GG.) Shinners 
V, lutea L, 
V. macrocarpa Bertol 
V, mediocincta Wats. 
V, mexicana Heiasl. 
V. meyeri Boiss. 
V, minutiflora Dietr. 
V. monanthos Desf. 
V, nana Vog. 
V, narbonensis L. 
V. ocalensis 
V. orobus dC. 
V. pannonica Crantz 
V. parviflorum Cav. 
7. peregrinfT. 
V. pisiformis L. 
V, pseudoroCus Fisch, § Mey. 
V. pulchellalÏBK 
T. revercKonii Wats. 
V. sativa Lr~" 
cv, 'Blanchegrain' 
cv. 'Negro* 
cv, 'Warrior' 
Commonwealth Scientific and Industrial 
Research Organization CPI 22870^ 
ISC 169186 
ISC 230183 
SMU (E. ^Vhitehouse, 18151) 
Commonwealth Scientific and Industrial 
Research Organization CPI 14082^ G 
Orozagos Agribotanikai Intezet 
Faj tagyuj temenye^ 
Commonwealth Scientific and Industrial 
Research Organization CPI 16642^ § 
F (Africa, Sept. 28, 1894) 
NY (E.W. Nelson, 61919) § ND 32615 
ISC 41214 5 ND 32616 
Commonwealth Scientific and Industrial 
Research Organization CPI 23334^ 
ISC 218831 
Southern regional Plant Introduction 
Station PI 17001® 
MO 1243880 S Commonwealth Scientific 
and Industrial Research Organization 
CPI 18782? 
Commonwealth Scientific and Industrial 
Research Organization CPI 13167? 
FSU 79352 
Royal Botanic Gardens^ 
Commonwealth Scientific and Industrial 
Research Organization CPI 22901? 
F 1526113 
Royal Botanic Gardens^ § Orozagos Agri­
botanikai Intezet Fajtagyujtemenye^ 
Royal Botanic Gardens^ 
US 1554517 
ISC 183507 
MO (J. Reverchon, R3030) 
Universite de Montpellier^ 
Commercial seed sample 
Alabama Crop Improvement Association 
^Source: Catalogue des graines offertes (et voutures) en 1963 (1963). 
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Table 4 (Continued) 
Taxon Source* 
V, selloi Vog, 
V. sepium L. 
V. striata Bieb. 
V, tanakae Franch § Sav, 
V, tenuifolia Roth 
V. tetraspeima (L.) Moench 
Z* ^Qtrasperma (L.) Schreb. 
V. unijuga A. Br, 
V. varia Host 
V, villosa Roth 
Secretaria de Estado de Agricultura y 
Ganaderia OEIP 20160^ 
Royal Botanic Gardens^ 
Orozagos Agribotanikai Intezet 
Faj tagyuj temenye^ 
US 1702166 § GH (H.G. MacMillan § J.L. 
Stephens, 25) 
United States Department of Agriculture 
Soil Service Laboratory § MO 1044855 
Royal Botanic Gardens^ 
Orozagos Agribotanikai Intezet Fajtagyu-
jtemenyeC § Royal Botanic Gardens^ 
Royal Botanic Gardens^ § MO 6437 
Commonwealth Scientific and Industrial 
Research Organization CPI 22931 
Cmmercial seed sample 
necessary to render the stigma receptive, the papillae must be quite 
fragile. The only forces involved in rupturing the papillae are apparently 
internal. 
Vicia dasycarpa and V. villosa produced only chasmogamous flowers 
which, undisturbed in the greenhouse, seldom produced fruits. A rather 
wide ring of hairs subtended but incompletely surrounded the smaller stigma 
(as compared to the above species). 
Legume production in V. villosa and V. dasycarpa was increased by 
shaking the plants at irregular intervals during their blooming period 
(Table 5). The plants tabulated in Table 5 were intermixed on one green­
house table. Apparently in this species group, self pollination may occur 
after movement of the fully expanded flowers. Insect pollination is not 
Plate 4, A comparison of the hilum - seed circumference percentages of vetches from four 
regions: South America, North America, Europe (including boreal Africa and Asia 
Minor), and Asia ^ 
The range is illustrated by the length of the bar; the mean by the apex of the 
triangle. 
E U R O P E  ( 5 8  s p p . )  
A S I A  ( 1 1  s p p . )  
N O R T H  A M E R I C A  ( 1 8  s p p . )  
S O U T H  A M E R I C A  ( 3  s p p . )  
è ÏO 15 20 30 35 4^ 5(5 5% 6^5 6% 7^5 80 
H  I L  U  M  -  S E E D  C I R C U M F E R E N C E  
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required to obtain a light legume set, though insect pollination does 
increase the set markedly. This increase has been noted by Darwin fide 
Ainsworth-Davis (1908) and Vansell and Scullen (1942). 
Table 5. The production of legumes in shaken and non-shaken vetch plants 
Author's 
Taxon collection Number of legumes produced 
number Shaken Unshaken 
V. americana Willd. 1002 0 0 
V. americania Willd. 1008 0 0 
V. americana Willd. 1009 0 0 
V. americana Willd. 1011 0 0 
V. dasycarpa Ten. 3010 18 0 
V. dasycarpa Ten. 3014 17 1 
V. vïliôsâ Roth 2032 19 1 
Y, villosa Roth 2052 10 0 
V. villosa Roth 2054 14 0 
Members of the Vicia americana conçlex differ from the other groups 
in being entirely dependent on insects (usually bees) for pollination. 
The pollination of Vicia americana is discussed on page 65. 
Cleistogamous flowers occur in this genus, constituting a fourth 
group. V. angustifolia var. amphicarpos, V. narbonensis, and V. pyrenaica 
have subterranean, cleistogamous flowers (Treviranus and von Mohl fide 
Ainsworth-Davis, 1908). 
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GEOGRAPHICAL AND MORPHOLOGICAL LIMITS OF THE VICIA AMERICANA COMPLEX 
Delimitation of Vicia americana 
The Vicia americana complex is a wide ranging member of the North 
American flora, Plate 5 and the Eastern Asian flora, Plate 24. Vicia 
americana is the most widespread naturally occurring vetch in North America. 
Description 
The members of the Vicia americana complex (including the Chinese 
member) have these characters in common. 
Glabrous to pubescent, usually vining, perennial herb. Trichomes 
golden or white. Leaves pinnately confound, terminating in a simple 
or ramified tendril. Leaflets 4-14, entire to toothed, thin to 
coriaceous, oval to linear, apices rounded to truncate to sharply 
acute, murconulate. Stipules mostly sharply serrate. Flowers (2)3-
10 per raceme, varying in shades of bluish-purple to rarely white. 
Standard 12-25 mm. long. Calyx less than half the standard length; 
the tube quite oblique at the apex, slightly gibbous at the base, 
usually partly bluish-purple. United portion of the filaments 
varying in color from white to chestnut. Ovary covered with nectaries, 
on a 4 mm. stipe, the sutures rarely covered by golden hairs, 
the valve area glabrous to rarely pubescent. Legume glabrous to 
rarely pubescent, bearing 8-14 ovules. Hilum-seed circumference 
ratio circa 25 percent. 2N=14. 
An anatomical discussion of the seed of Vicia americana may be found 
in Pammel (1899). 
Delimitation in North America 
As used in this paper, the Vicia americana complex includes the 
binomials listed below. (Vicia bungei Ohwi and V. tridentata Bunge are 
Eastern Asia taxa.) 
Lathyrus dissitifolius Nutt. 
I^. linearis Nutt. 
Orobus diffusus Nutt. 
Vicia acicularis Greene 
V. bungei Ohwi 
Plate 5. The geographical distribution of Vicia americana senau latior in North America 
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V. caespitosa A. Nels, 
V, califoinica Greene 
V, califomica var, madrensis Jeps. 
T. calliantfiima Greene 
V. copelandii Eastw. 
V» (U.ssitifolia (Nutt.) Rydb. 
V, durbrowii Eastw, 
V, hypolasia Greene 
T. keatingi ~Steud, 
V, linearis (Nutt.) Greene 
V, linearis var, caespitosa A. Nels. 
V, oregana Kutt. 
V, perangusta Greene 
V", perangusta var. latiuscula Greene 
V. pumila riëTler 
V", sparsifolia Nutt. 
V, tridentata Bunge 
V. tridentata Schwein, 
V. trij^ida Gietr. 
T. truncata Nutt, 
V, truncata var. villosa Kell. 
7, vexillaris Greene 
V, washingtonensis Suksd. 
There are fifteen endemic vetches in North America exclusive of 
Mexico. From the Mexican flora (Hemsley, 1879-1888), I have included three 
endemics, making a total of eighteen North American vetches included in this 
treatment. 
All members of the Vicia americana conçlex share characters which 
unite the groiç, and which also serve to differentiate the conplex from 
other endemic species. Six of these characters have been tabulated. Table 
6 and pictorialized in Plate 6. All six characters are easily observed in 
the field or laboratory. From the histogram, Plate 6, one can see that 
V. americana, number 2, stands by itself when compared to other native 
vetches on the correlated characters, standard length and ovule number. 
V. mexicana, number 14, the closest species to V, americana in the histo­
gram has a flowers per raceme range of 15-17, while V. americana has a 
Table 6. A comparison of selected characters of North American species of Vicia 
Number Taxon* Flowers 
per 
raceme 
Standard 
length 
(mm.) 
Legume 
vesture 
Ovule 
number 
Hilum-seed 
circumference 
ratio 
1. 
2. 
3. 
V. 
V. 
V. 
acutifolia Ell. 
americana Willd. 
caroliniana Walt. 
3-4 
(2)3-7-10 
3-20-+ 
6-7-7.5b 
12-18-25 
5-7.5-10 
pubescent 
glab or pub 
glabrous 
6-8-9 
8-IT-I4 
4-8-11 
.74 
.25 
.67 
4. 
5. 
6. 
V. 
V. 
V. 
cracca L. 
exigua Nutt. 
floridana Wats. 
8—20—+ 
1T2 
1-2-5 
8-9-10 
5.5-6.5-8 
5-5.5-6 
glabrous 
glabrous 
glabrous 
4-6-7 
4—6—8 
1-2-3 
.33 
.14 
.78 
7. 
8. 
9. 
V. 
V. 
V. 
gigantea Hook, 
hugeri Small 
humilisd HBK 
8-11-14 
7-8 
1 
13-13.5-14 
6-6.5-7 
8 
glabrous 
glabrous 
glabrous 
4-6-7 
4—7—8 
8" 
.78 
.75C 
.30 
10. 
11. 
12. 
V. 
V. 
V. 
leavenworthia T.GG. 
leucophaea Greene 
ludoviciana Nutt. 
4-5 
1-2 
2-8-14 
5-5.5-6 
7-8-9 
4-5.5-7 
glabrous 
pubescent 
glabrous 
3-6-8 
6—7—8 
4-6^7 
.22 
.23 
.30 
13. 
14. 
15. 
V. 
V. 
V. 
mediocincta Wats, 
mexicana Hemsl. 
minutiflora Dietr. 
1-2 
15-16-17 
1-2 
7-10-12 
13-1^-17 
4—6—8 
pubescent 
glabrous 
glabrous 
7-9-10 
8-9-11 
4-8-12 
.28 
.25 
.63 
16. 
17. 
18. 
V. 
V. 
V. 
ocalensis Godfrey § 
pulchella HBK 
reverchonii Wats. 
Krai 5-9-13 
8-17-26 
1 
8-10-11 
5-6-7 
5-6-7 
glabrous 
glabrous 
pubescent 
7-9-11 
5-7-9 
11-12-13 
.74 
.26 
.60 
^including varieties, 
bunderlined number is the mean. 
^Hermann (1960). 
dbased on one sheet. 
Plate 6, A comparison of selected characters of North American species of Vicia (A histogram of 
Table 6) 
The center of the circle is at the junction of the ovule number and standard length lines. 
The hatched circles represent plants with pubescent legumes. (V. americana is half hatched, 
depicting the presence of glabrous and pubescent legumes in the complex.) "The length of 
the black arc around each circle represents the hilum-seed circumference percentage. 
1. v.' acutifolia 
2. V, americana 
3. V. caroliniaha 
4. V. cracca 
5. V. exigua 
6. v. floridana 
7. V. gigante a" 
8. T. hugeri 
9. V. humilis 
10. v. 1eavenworthi a 
11. V. leucophaea 
12. V, ludoviciana 
13. V. mediocincta 
14. Vt mexicana 
15. V. minutifFora 
16. V. ocalensis 
17. V. pulchelfa 
18. V. reverchonii 
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flowers per raceme range of (2)3-10. 
The following key may be used to determine if an unknown North 
American vetch is a member of the Vicia americana complex. 
1. Standard 12-25 mm. in length; flowers (2)-3-10 per raceme; hilum-
seed circumference ratio circa 25 percent; ovules 8-14 per legume 
V. americana complex 
1, Standard less than 10 mm, in length or if longer, flowers 1-2 or 
15 or more per raceme or hilum-seed circumference ratio circa 75 
percent ............... other North American vetches 
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CYTOLOGy OF VICIA AMERICANA 
Chromosome counts were made from root tip squashes and microsporocytes. 
A summary of some of the counts I made are presented in Table 7 and 
illustrated in Plate 7. 
Table 7. A list of chromosome counts made in Vicia americana sensu latior 
Collector Number Location Count 
F. H, Montgomery^ 
present author 
636 
2596A 
Ontario, Canada 
Coconino Co., Ariz, 
2N=14 
2N=14 
present author 
present author 
2631Z 
2848 
Riverside Co., Calif. 
Story Co., la. 
2N=14 
N=7 
present author 
present author 
2566 
2568 
Story Co., la. 
Saline Co., Neb. 
N=7 
2N=14 
present author 
present author 
2746C 
2808 
Yamhill Co., Ore. 
Carbon Co., Wy. 
2N=14 
2N=14 
present author 
present author 
2801 
2801 
Carbon Co., Wy. 
Carbon Co., Wy. 
2N=13 
2N=12 
^From a specimen deposited in the Gray Herbarium. 
Plate 7. Chromosomes in Vicia americana sensu latior 
A. Meiotic chromosomes o£ V. americana from Story County, Iowa. 
B-E. Mitotic chromosomes, preshrunk with actidione. 
B. V. americana from Carbon Co., Wyoming. 
C. V. americana from Ontario, Canada. 
D. V. americana from seed produced by self fertilization. 
E. V. americana from Riverside Co., California. 
F. V. americana from Coconino Co., Arizona. 
a 
rtOl 
a 
09 
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ECOLOGY OF THE VICIA AMERICANA COMPLEX IN NORTH AMERICA 
Distribution and Establishment 
Vicia americana sensu latior is associated with the microthermal 
climatic region of North America (Thomthwaite, 1931). Only a few collec­
tions of V. americana have been made below the line separating the micro-
thermal and mesothermal climatic regions in the United States (Plate 8). 
The few intrusions in Kansas^, Oklahoma, and Texas^ are probably due to 
the constant exposure from the North of a race adapted to thriving in the 
short-grass prairie. The extensive southern representation in Arizona, 
New Mexico, and Mexico is due to an amelioration of the southern heat by 
elevation. Stations in these states are invariably at the middle elevations, 
circa 7000 feet. 
The temperature preference can be deduced from a comparison of the 
distribution map of the complex with climatic charts in Climate and Man 
(United States Department of Agriculture, 1941). In general outline the 
V. americana range coincides with areas having a July mean surface temper­
ature of less than 76®F. Seldom does the range of this plant exceed the 
74°F. isotherm. 
In California the lower elevation stations of Vicia americana are in 
sites influenced by the ocean. These sites all have a mean July surface 
ICates (1940) reported V. americana sensu latior to be present in one-
third of the Kansas Counties, being distributed over the state, except in 
the extreme southwest. 
^Shinners (1948) reported V. americana sensu latior from three Texas 
counties: Hutchinson, Randall, and Wheeler. 
V 
Plate 8, The relationship between the distribution of Vicia americana from New Jersey to New Mexico 
and the line separating the micro thermal and mesothermal climatic regions of Thomthwaite 
(1931) 
The line was terminated in New Mexico since the distribution of Vicia americana south and 
west of this point is related to elevation and/or ocean cooled climatel these relation-
ships cannot be illustrated on a map of this scale. 
63 
•*\ 
## 
## 
• • 
• • 
•• 
••• 
•• 
• •• 
• • • 
••• 
64 
temperature of less than 76®F. 
It would appear that sustained heat during the summer months is 
detrimental, and therefore limiting to Vicia americana. There spears to 
be no critical precipitation factor, other than the restrictive arid 
conditions. In its East-West distribution. Vicia americana is found in 
areas ranging from humid to semi arid (Shreve and Wiggins, 1964). 
Vicia ame ricana is a euryecious complex thriving in seven of the ten 
North American, North of Mexico floristic provinces (Gleason and Cronquist, 
1964). These seven provinces are: Northern Conifer Province, Eastern 
Deciduous Province, Grassland Province, Cordilleran Forest Province, Great 
Basin Province, California Province, and Sonoran Province, Within these 
provinces Vicia americana may be found in diverse habitats: forest, grass­
land, brush, roadside shoulders and ditches, and occasionally in cultivated 
fields. Plants have been collected from loam, loess, alluvial, and 
volcanic soils as well as recently disturbed soils. Plants grow in close 
proximity to granite, basalt, sandstone, and limestone outcrops. Vicia 
americana may be found from near sea-level to at least 10,000 feet altitude. 
The size of the colonies does not appear to vary with the habitat. 
Colonies are usually circular in outline. The distance between colonies 
varies from a few tens of yards to many miles, tending to increase as one 
approaches the border of the microthermal climatic region. Single plants 
are rarely found. Usually the colonies contain from ten to several hundred 
plants. Each plant superficially and probably genetically resembles the 
others in the same colony. It is only on rare occasions when one can find 
two distinct leaflet-types of plants growing in the same colony. In these 
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instances one leaflet type is dominant, the other type usually is 
restricted to a small well-knit area within the colony. 
From the nature of the colonies it would appear that most colonies 
are products of a single parent. This single parent origin for colonies 
is suggested not only by the isolation of the colonies, but by the centering 
of leaflet variation among individuals about a more or less distinctive 
colonial mean. 
Pollination 
The relative height of the dehiscing anthers and the style dictates 
where the pollen will be placed. In Plate 9, Figure A illustrates the 
dehiscence of the anthers below the stigma - stylar hair complex. The 
pollen in the mature flower is trapped below the stylar hairs. In Figure 
B, Plate 9, the anthers dehisce above the stigma - stylar hairs, forming a 
cone around the stigma. The pollen is conçressed into a cone in the apical 
depression of the keel so the ovary and style expand in the enlarging 
flower. 
There appear to be two stigma-anther juxtapositions in Vicia 
americana buds. In either case the anthers dehisce in the bud about the 
time the color becomes evident in the standard. As indicated previously, 
members of the Vicia americana complex appear to have stigmatic papillae 
which must be ruptured by an outside force (a bee) to render the stigma 
sticky and receptive. 
My field observations confirm, at least for the midwest, that Bombus 
Plate 9. The anther-stigma juxtaposition at anthesis in Vicia americana 
buds and flowers 
A. Gunn, 2713, Del Norte Co., California. Anthers dehiscing 
below the stigma and stylar hairs in bud. When the flower 
expands, the pollen is trapped below the stigma. 
B. Gunn, 2658, Contra Costa Co., California. Anthers dehiscing 
above the stigma and stylar hairs in bud. When the flower 
expands, the pollen is compressed in the apical keel fold 
around the stigma. 
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spp. are the most frequent visitors of Vicia americana flowers. Ordinarily 
when a bee visits flowers of Vicia americana, she forces entry between the 
standard, and the wings and keel. The nectar is collected, and as the bee 
leaves, the petals usually reset themselves immediately. I have observed 
a consistent ten second delay between the departure of the bee and the 
resetting of the wings-keel ^paratus. The bee upon visiting a raceme will 
crawl to and probe all of the flowers in the raceme. 
Five of sixteen bumblebees working in a Story County, Iowa roadside 
colony were collected directly into an insect-killing vial, after each 
bumblebee had visited ten flowers of Vicia americana. The bumblebees were 
vigorously washed singly in 19 ml. of a detergent solution (Pohl, 1954). 
The wash solution was examined microscopically, one drop under a 22x22 mm. 
coverslip, for pollen. No foreign pollen was seen. The Vicia americana 
pollen count averaged two pollen grains per drop. 
The wash solution was centrifuged for two minutes and 15 ml. decanted. 
The remaining 4 ml. were stirred and examined microscopically. A single 
drop under a 22x22 mm. coverslip averaged twelve pollen grains of V. 
americana per drop. 
A limited study of the relationship between the bumblebee and pollin­
ation of V. americana flowers was undertaken in three stations near Ames, 
Iowa. Station one was a ditch colony, circa a half-mile long, located 
along the gravel county line road a half mile east of U.S. 69 on the Story-
Hamilton County border. Station two was a circular colony north of the 
Ames High School on a weedy shelf above Squaw Creek, Station three was 
approximately a half mile down stream from Station two and on the top and 
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side of a steep bank above Squaw Creek in a wooded area. 
Bumblebees frequently worked the flowers in Station three and anqple 
seeds were found for two years in succession. The flowers were always 
clearly visible, there being little or no foliage hiding the flower from 
view. The flowers in Station two were much less conspicuous than in 
Station three, being hidden by the taller grasses and herbs. Further the 
plants were more widely spaced than those in Station three. Seeds were 
rarely found in Station two. 
Station one also exhibited this relationship between flower density-
visibility and bumblebee activity. The plants along the shoulder of the 
gravel road, especially those nearest the gravel, were the shortest plants 
and usually occurred in pure stands. Plants in the ditch were scattered 
among the taller herbs and grasses. While the flowers along the shoulder 
were nearly all visible, only scattered flowers could be seen in the ditch. 
Within a limited area sixteen bumblebees visited the flowers one afternoon 
along the shoulder but seldom went to the ditch flowers. Plants along the 
shoulder yielded ample seeds while only a few seeds were collected from 
the ditch plants. 
An experiment conducted in the greenhouse indicated that shaking 
flowering plants of Vicia americana did not produce a fruit set (Table 5). 
Vicia americana was self-pollinated in the greenhouse by using a pipe 
cleaner in thirteen out of sixteen attempts. Apparently the rupturing 
of the stigmatic pallillae is necessary in order to make the stigma sticky 
and receptive. I observed while doing this work that pollen was retained 
in the keel after the stigma was tripped. 
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Vicia americana is apparently self compatible when the stigma is made 
receptive. The bumblebee appears to rupture the stigmatic papillae when 
she probes the flower. Cross pollination is dependent on the bumblebee 
carrying pollen from flowers of another plant. Self pollination is 
dependent on pollen being retained in the keel after the bumblebee departs 
or the bumblebee transfers pollen from one flower in a raceme to another 
stigma in the same raceme. Based on the foregoing discussion, it would 
appear that self pollination is more prevalent than cross pollination. 
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VARIATION IN VICIA AMERICANA IN NORTH AMERICA 
Vicia americana sensu latior is adapted to a wide range of edaphic 
and climatic conditions in the microthermal region of North America. Its 
success in achieving a wide distribution (in excess of two million square 
miles) may be interpreted as a result of its genetic plasticity. This 
variability is expressed in correlated and non-correlated external morpho­
logical characters. 
Analysis of Vicia americana Complex Members with Pubescent Legumes 
The presence of hairs on the valves and/or sutures of legumes and 
ovaries is the one character which has a definite geographical correlation. 
The golden hairs on the sutures of the ovary of the Eastern Asia member of 
this conçlex are noted on page 129. In North America, plants with pubescent 
ovaries are limited, almost without exception, to Arizona, California, 
Oregon, and Washington. 
Interpretation of previous treatments 
Vicia truncata var. villosa Kellogg was characterized by Kellogg 
(1854). The description reads in part: leaflets "broadly obovate-truncate, 
teeth numerous, 6 to 8 along the upper third and truncate end, mucronate, 
short villous pubescent above, very villous with long hairs beneath, 
vertical or reversed; . . . stigma very villous; ten seeded ... 1 to 2 
feet high, (leaflets) from 1/4 to 1/2 an inch in length, and nearly the 
same in breadth." The type locality was designated as Placerville, (El 
Dorado County) California. While the type specimen has apparently been 
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lost, by description the entity seems to be a member of the Vicia americana 
complex. 
Vicia califomica Greene (1891) is based on plants collected in 
Calaveras County, California. Following the description the author noted 
"it may be the V. truncata var. villosa Kell," He regarded his species as 
different from V. ame ricana (including V. truncata) "on account of its low 
zigzag stems, short and simple tendrils, subcoriaceous leaflets, and soft-
pubescent herbage." The description of V. California is similar to that 
quoted for the Kellogg variety. The type specimen has been received on 
loan from the Greene Herbarium, 
Three new vetches were described in California in 1905. Eastwood 
(1905) named durbrowii from Mariposa County and V. copelandii from 
Siskiyou County. She noted that V. durbrowii possessed pubescent ovaries 
and pods which were villous-pubescent. This was the first record of 
pubescent ovaries or pods among the large-flowered North American vetches. 
The type specimens have been received on loan from the California Academy 
of Science Herbarium, Heller (1905) related a new species, Vicia pumila 
Heller, from Siskiyou County, California to Vicia califomica. He regarded 
his species as being less pubescent than V. califomica, possessing a 
different leaflet shape and apex, and having perhaps different floral 
characters. V^. pumila bore "nearly glabrous pods." The type specimen has 
been received on loan from the New York Botanical Garden Herbarium. 
A variety of V. califomica was named by Jepson (cl936). V. cal ifo r-
nica var. madrensis Jepson from Madera County, California has strongly 
serrate leaflets. The type specimen has been received on loan from the 
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Jepson Herbarium, 
Several recent Pacific Coast floras, viz., Jepson (cl936), Peck 
(1941), Abrams (1944), Jepson (1951) and Munz (1959) have employed the 
name Vicia califomica. All of these authors delimit and describe the 
entity in a similar manner. Only Peck (loc. cit.) notes the presence of 
the "puberulent pod." Hitchcock and Cronquist (1961), following the treat­
ment of Hermann, regarded the entity as a variety of V. americana. They 
observe that the legume is "rather copiously villous-pubescent." 
Hermann (1960) places V^. califomica in the V. americana conçlex 
under the name V. americana var, villosa (Kellogg) Hermann. No mention 
is made of the pubescent legume. Hermann listed in synonomy, V. califor-
nica var. madrensis, V. duibrowii, and V. truncata var. villosa. Following 
a description similar to the original description, he stated "often 
closely resembling var, oregana. It can usually be distinguished from the 
latter by its shorter and broader calyx-lobes, the lowermost averaging 
0.75 to 1.5 mm. long as conçared to 2 to 4 mm. in var. oregana, but inter­
mediates between the two varieties are frequent," 
The concept of Vicia califomica is not firmly established. Both 
Hermann (1960) and Hitchcock and Cronquist (1961) speak of intermediates 
and intergradation, Jepson (cl936) treats Vicia califomica as a distinct 
taxon. He gives a long biological note and lists a new variety, variety 
madrensis Jepson, Jepson (1951) presents a different concept of the 
validity of V. califomica. The biological note is dropped as well as his 
variety madrensis. More important is his conclusion that y_, califomica 
"intergrades to no. 3 (V. americana) and seems insufficiently distinct." 
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The range of Vicia califomica is, according to most authors, except 
Hitchcock and Cronquist (1961), from Southern California to Southern 
Oregon. The latter authors have extended the range to Island Coiinty, 
Washington, In this part of the range they state that it freely inter-
grades with V. ame ricana var, truncata, being more distinctmlih Oregon 
than in Washington. ^ 
Analysis of data 
Data obtained from herbarium specimens, a uniform garden collection, 
and a progeny study were analyzed for differential characters which might 
be enployed in an interpretation of the pubescent-legume taxon. 
Herbarium specimens Vicia ame ricana and Vicia califomica from 
Arizona, California, Oregon, and Washington were scored for eleven 
characters which previous authors or ray observations have indicated might 
be of diagnostic value in separating Vicia ame ricana and Vicia califomica. 
(Arizona plants were included since some of these plants possessed 
pubescent ovaries.) Ten of the eleven characters were scored on a basis 
which allowed the scores to be translated into a black or white pattern 
(Plate 10). The eleventh character was scored on a basis which allowed 
the scores to be translated on a black, half black, or white basis. If 
these eleven characters are of value in identifying Vicia califomica, 
then numbers 30-123 should be black or nearly black. For contrast, numbers 
1-29, representing Vicia americana plants, should be white or nearly white. 
Individual plants are grouped into two categories in the grids. 
Numbers 1-29 represent a random selection of plants with glabrous legumes 
Plate 10. Grids showing eleven characters for 123 individuals of Vicia 
californica and Vicia americana from western United States 
On each grid the vertical column represents a character and 
the horizontal row represents an individual. Eleven characters 
and 123 individuals of Vicia americana sensu latior from 
Arizona, California, Oregon, and Washington were used in 
preparing these grids. 
The eleven characters: 
1. Upper five intemodes zigzag 
2. Leaflet apex 
3. Apex denticulate 
4. Leaflet margin 
5. Leaflet pubescence (both sides) 
6. Leaflet hair color 
7. Leaflet hair length 
8. Leaflet thickness and rigidity 
9. Standard length 
10. Lowest calyx tooth length 
11. Legume pubescence 
yes 
no 
emarginate or truncate 
rounded or pointed 
yes 
no 
dentate 
entire 
villous 
pubescent to glabrous 
golden 
white 
0.5 mm. 
0.1-0.4 mm. 
thick or stiff 
thin or pliable 
12-15 mm. 
16 mm. 
0.1-1.5 mm. 
1.6-4.0 mm. 
pubescent 
scattered to few 
glabrous 
No entry 
Continued on page 77 
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Plate 10 (Continued) 
The 123 plants arranged by state and county from South to North, 
i.ie., Pima County, Arizona via California and Oregon to San Juan 
County, Washington 
Legumes glabrous (Vicia americana); 
1-2 Arizona 
3-25 California 
26-27 Oregon 
28-29 Washington 
Legumes pubescent (Vicia califomica) : 
30-35 Arizona 
36-110 California 
111-118 Oregon 
119-123 Washington 
The type specimens included in these grids are: 
17, Holotype of Vicia califomica Greene 
23. Holotype of Vicia copelandii feastwood 
61. Holotype of Vicia califomica var. madrensis Jepson 
62, Holotype of Vicia durbrowii Eastwood 
108. Holotype of Vicia pumila Heller 
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(V. americana) from the four-state area: Arizona 1-2, California 3-25, 
Oregon 26-27, and Washington 28-29. Plants with pubescent legumes are 
included in the set 30-123: Arizona 30-35, California 36-109, Oregon 110-
118, and Washington 119-123. Within each category the individual plants 
are arranged geographically, south to north, by states and counties, 
iVhere possible, adjacent counties are placed next to each other. 
The grids present a mosaic pattern which is difficult to inteipret. 
In general, the Arizona and Washington pubescent-legume populations have 
fewer black squares than the California and Oregon populations of plants 
with pubescent legumes. However, this observation breaks down on a plant 
to plant comparison since there are predominantly "white areas" in the 
California portion of the pubescent-legume grid. 
A graphic summary of the number of black squares (characters attri­
buted to V. califomica) in the glabrous- and pubescent-legume grids is 
presented in Plate 11. Plants with glabrous legumes may have from one to 
nine black squares. Plants with pubescent legumes (either fully or 
partially pubescent) may have from one to ten black squares. This 
suggests, as does the mosaic pattern of the grids, that the glabrous- and 
pubescent-legume populations intergrade, or that most of the characters 
have little taxonomic significance. 
The relative degree of association of the given characters with 
legume pubescence or glabrism is presented graphically in Plate 12. The 
relative position of the solid circles (representing plants with pubescent 
legumes) and the open circles (representing plants with glabrous legumes) 
for each character was used in determining which characters might be useful 
Plate 11. A character summation of individual plants with either pubescent or glabrous legumes 
(A summary of Plate 10) 
The solid bars represent plants with pubescent legumes. The open bars represent 
plants with glabrous legumes. The "black squares" represent characters usually 
attributed to Vicia califomica. 
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Plate 12. Ten characters commonly associated with Vicia califomica 
plotted against the percent of individuals possessing these 
characters 
The solid circles represent plants with pubescent legumes. 
The open circles represent plants with glabrous legumes. 
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in a hybrid index. Characters one, five, seven, and eight were selected 
along with eleven (the legume character). 
These five characters were scored according to the schedule presented 
in the caption to Plate 13. The tabulation of the scores in the form of a 
bar graph (Plate 13) shows that fifty percent of the plants with glabrous 
legumes have a score of zero. Forty-one percent of the plants with 
pubescent legumes have a score of five (the highest possible score). The 
remaining plants have intermediate values. This summation demonstrates 
again that the majority of the plants studied are intermediate between a 
conceptual Vicia americana and V, califomica. 
Habitat and distribution Vetches exhibiting phenotypes generally 
assigned to Vicia califomica are usually found on open to shaded slopes, 
circa 2000 to 8000 feet elevation, generally associated with the Montane 
Coniferous Forest or the Mixed Evergreen Forest. The locations of Vicia 
califomica stations, Plate 14, represented by the solid circles are con­
centrated in three areas. The largest area, from southern California to 
adjacent southem Oregon, contains plants which form the darkest portions 
of the pubescent-legume grid (Plate 10). In northern Oregon and Washington 
and in Arizona there are scattered stations of the plants with pubescent 
legumes. These plants exhibit a mosaic black and white pattern on the grid 
similar to the pattern exhibited by the plants with glabrous legumes. The 
open circles represent Vicia americana (plants with glabrous legumes) 
stations. Vicia americana is found in and beyond the range of Vicia 
califomica. Vicia americana may also be found in the same habitat as 
Vicia califomica as well as in other habitats. 
Plate 13. Species index of five characters selected as being useful in 
distinguishing Vicia califomica from Vicia americana 
Vicia califomica (pubescent legumes) is represented by the 
solid bars. Vicia americana (glabrous legumes) is represented 
by the open bars. 
Score: 
Upper five intemodes zigzag yes-1 
no-0 
Leaflet pubescence (both sides) villous-1 
pubescent to glabrous-0 
Leaflet hair length 0.5 mm.-l 
0.1-0.4 mm.-O 
Leaflet thickness and rigidity thick or stiff-1 
thin or pliable-0 
Legume pubescence pubescent-1 
glabrous-0 
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Plate 14. The distribution of Vicia americana complex members with 
pubescent and glabrous legumes in Arizona, California, Oregon, 
and Washington 
The solid circles represent plants with pubescent legumes (Vicia 
califomica). The open circles represent plants with glabrous 
legumes. 
Insert A relates this distribution to the mountains of the 
four-state area. 
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In Insert A, Plate 14, the three areas encircled by the broken lines 
compose the bulk of the Vicia califomica range. The heavier broken line 
depicts the region where the Vicia califomica phenotype is fully exhibited. 
The areas within the lighter broken lines are the areas where most of the 
plants with an affinity to Vicia califomica may be found outside of the 
California - southern Oregon region. 
Uniform garden A live plant from Fern Valley, Riverside County, 
California (Gunn, 2631) was planted in the uniform garden, Ames, Iowa, 
Plants in the Fern Valley colony possessed many of the Vicia califomica 
characters, A year later the plant was photographed along side the plant 
(collected the preceding year) which grew nearest to it in the field 
(Plate 15), Neither plant was in bloom at the time of collection. The 
prominent difference between the two specimens is the presence of the 
zigzag içper intemode condition in the uniform garden-grown plant which 
is absent from those plants growing in their native habitat. 
Progeny test Ten seeds collected along with the parent plant by 
Mr. and Mrs. R, Smith from the Fem Valley station were planted and grown 
in the greenhouse. None of the siblings bloomed. Vegetatively, the 
siblings were identical with the parent. None of the siblings or parents 
exhibited the zigzag condition of the upper intemodes, 
Taxonomi c disposition 
Plants with pubescent legumes or other characters attributed to Vicia 
califomica are included under Vicia americana var, americana for the 
following reasons. 
Plate 15. Plant grown in the uniform garden conçared with a field 
collected plant 
Left, the uniform garden plant grown at Ames, Iowa (Gunn number 
2631). Right, field specimen collected from the colony which 
yielded the uniform garden rhizome (Gunn number 2631). 
The scale divisions are marked off in decimeters. 
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1) The two taxa intergrade to an extent which makes identification 
of either taxa tenuous in all except the extreme phenotypes. 
2) Vicia califomica is neither geographically nor ecologically 
isolated from Vicia americana var. americana. 
Analysis of Narrow- and Broad-Leaflet Members 
of the Vicia americana Complex 
Interpretation of previous treatments 
The variations in leaflet shape (Plate 16) in Vicia americana sensu 
latior has intrigued taxonomists since the western expeditions of Thomas 
Nuttall, Nuttall's several western collecting trips, described by Pennell 
(1936), produced several species referable to this group, viz., Lathyrus 
dissitifolia Nuttall, Lathyrus linearis Nuttall, Orobus diffusus Nuttall, 
Vicia oregana Nuttall, Vicia sparsifolia Torrey and Gray, and Vicia trun-
cata Nuttall. These and other taxa, though sharing the floral and repro­
ductive characters of Vicia americana, are primarily differentiated from 
it on vegetative differences, especially leaflet characters. 
Taxonomists have been consistent in designating plants of Vicia 
americana east of the Missouri River as variety americana. West of this 
river, plants with narrow leaflets are usually given varietal rank or 
treated as a separate species. Broad-leaflet Vicia americana plants west 
of the Missouri River with truncate leaflet apices have been designated in 
recent years as variety truncata or relegated to variety americana. Variety 
oregana, which has not had as wide an acceptance as variety truncata, is 
generally applied to western Vicia americana plants which are more or less 
Plate 16. Examples of leaflet variation among individual plants in the 
Vicia americana complex 
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pubescent. 
The most recent treatment is that of Hermann (1960). He used leaflet 
variations as "key characters" for five Vicia americana varieties. Variety 
minor possesses thick leaflets, "narrow (1 to 4 mm,), linear to narrowly 
oblong, ^ ex rounded or truncate, entire," Varieties americana, oregana, 
truncata and villosa possess broader leaflets (4 to 14 mm,). Variety 
villosa (Vicia califomica) is discussed in the preceding pages. The three 
remaining varieties with thin leaflets are circumscribed by Dr. Hermann as 
follows; variety americana "apex of leaflets rounded, entire;" variety 
oregana "apex of leaflets rounded to more or less emarginate, occasionally 
denticulate;" and variety truncata "apex of leaflets truncate and emar­
ginate, usually also denticulate," 
In his variety range maps, Hermann (1960) indicates that variety 
americana can be found nearly throughout the range of the species. With 
few exceptions, varieties minor and truncata occur west of the Missouri 
River, and variety oregana is limited to California and Oregon with a 
station in Idaho and two stations in Utah. 
Dr. Hermann designates all material with leaflets less than 4 mm, broad 
as variety minor. He and other authors consider variety pallida Suksdorf 
from Klickitat County, Washington as a synonym of variety minor. Vicia 
acicularis Greene also from Klickitat County, Washington is not mentioned 
by Hermann, By adopting his criterion, this taxon also would be a synonym 
of variety minor. 
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Analysis of herbarium specimens 
The main portion of the North American range of Vicia americana was 
divided arbitrarily into equal-area quadrats. The quadrats were made 
approximately 118 miles on a side, and each quadrat was numbered (Plate 
17). 
Eight characters comnonly employed in delimiting Vicia americana 
varieties were used in the construction of polygonal graphs. Each polygon 
(Plate 18) represents information obtained from at least two individuals 
or population samples except where noted within the quadrat area. Polygons 
based on one sançle are: 119, 121, 144, 212, 214, and 229. 
Two basic polygonal patterns are discernible. The small angular 
polygons, west of the Missouri River and east of the Continental Divide 
represent one type. The other type, generally east of the Missouri River 
and west of the Continental Divide, is larger and tends to be less angular. 
The transition between these two types is more abrupt along the Missouri 
River line than in the mountain states. 
Ninety herbarium specimens with sufficient habitat information were 
selected at random from the North American range, independently from the 
quadrat study. Six of the eight characters used in the polygonal graph 
construction were selected for a correlation test with a habitat character. 
Habitats as noted by the collectors were programmed as follows: dry open, 
open, dry shade, moist open, and moist shade. In Table 8 habitat is 1, 
plant height is 2, leaflet length/width ratio is 3, leaflet thickness is 4, 
tendril segments is 5, flower per raceme number is 6, and length of the 
standard is 7. Leaflet margin and leaflet apex characters were omitted. 
Plate 17. Division of the main portion of the distributional area of Vicia americana sensu latior 
into equal-are a quadrats 
Each quadrat is about 118 miles on a side. 
Measurements of morphological characters for all individuals studied within a quadrat 
were gathered into "quadrat means" for translation into polygons. 
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Plate 18. Polygonal graphs depicting variation in eight characters of putative usefulness in 
delimiting varieties in Vicia americana sensu latior 
The arms are numbered clockwise from one to eight. The nodes are numbered from the 
axis out. 
1. Height (4 nodes) 20, 30, 40, 50+ cm. 
2. Leaflet length/width ratio (4 nodes) 10, 8, 6, 4, 2. 
3. Leaflet apex (3 nodes) pointed, rounded, truncated. 
4. Leaflet teeth (3 nodes) absent, trace, present. 
5. Leaflet thickness (3 nodes) thick, stiff, thin. 
6. Tendril segments (3 nodes) 1, 2, 3+. 
7. Flowers per raceme (4 nodes) 2, 4, 6, 8+. 
8. Standard length (3 nodes) 25, 20, 15 mm. 
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It seems probable that these two characters would not contribute to the 
analysis based on their erratic dispersal in the polygons. 
Table 8, The correlation coefficients of six phenotypic characters and 
one habitat character in the Vicia americana complex 
1 2 3 4 5 6 7 
1 
2 +.33**a 
3 -.72** -.33** 
4 + .57** +.40** -.58** 
5 +.59** +.40** -.63** +.60** 
6 +.43** +.43** -.43** +.42** +.49** 
7 -.19 +.21*b + .21* -.17* -.32** -.11 
significant at the one percent level. 
^ * significant at the five percent level. 
There appears to be a real relationship among five of the phenotypic 
characters and the habitat character. The length of the standard does not 
correlate with the habitat character. By using this table, one is able to 
generalize that in moist habitats (compared to dry habitats) the Vicia 
americana plants tend to be taller; possess thin, broader leaflets; have 
ramose tendrils; and have several (more than 4) flowers per raceme. This 
conceptual phenotype is reflected in all of the polygons except those in the 
short-grass prairie region (Plate 18). This same analysis may be used to 
formulate the conceptual dry region phenotype which corresponds to the 
polygons of the short-grass prairie régirai (Plate 18). 
The correlating characters were used in classifying over 2000 
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herbarium sheets. Plate 19 illustrates the distribution of the short 
plants (less then 35 cm.) which bear thick leaflets, 3-4 flowers, and 
tendrils with 1 or 2 segments. For convenience, plants with this phenotype 
will be called variety minor and taller plants with thin, broader leaflets 
will be designated variety americana. The solid circles (Plate 19) 
represent the distribution of Vicia americana var. minor. Contiguous 
stations of Vicia americana var. americana are shown by the open circles. 
The enclave of variety americana in western South Dakota, quadrats 
104 and 115, shows up in the polygons as well as in the distribution map. 
This area, the Black Hills, has conditions which are suitable for var. 
americana, not for variety minor. 
The overlapping of the two varieties in the mountain states - Montana, 
Wyoming, Colorado, and New Mexico - where both habitats interdigitate can 
be seen in the distribution map and is reflected in the gradual change in 
the polygons. As one proceeds westward the polygons become larger and 
less angular as more var. americana plants are included in the samples. 
On the eastern side of the variety minor range, the habitat change is 
abrupt. For example, the dry loess conditions of the Iowa loess bluffs 
provide a suitable habitat for variety minor east of the Missouri River. 
Variety americana is not found on the loess bluffs, being restricted to the 
tall-grass prairie and other more moist habitats. 
By employing correlated phenotypic characters and a habitat character, 
it has been possible to circumscribe variety minor with a greater degree 
of logic and precision than other authors have been able to do. Hermann 
(1960), Jepson (1951), Munz (1959), and other authors have used a single 
Plate 19. The distribution of Vicia americana var. minor in North America 
The solid circles represent Vicia americana var. minor stations. 
The open circles represent contiguous Vicia americana var. 
americana stations. 
Two Vicia americana var. minor stations in the Northwest 
Territories are not shown on this map. 
o 
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criterion (leaflet width) for delimiting variety minor. Narrow-leaflet 
plants west of the 112th parallel and east of the 97th parallel are 
excluded from this variety through the simultaneous consideration of 
several correlated characters. These coirbinations of phenotypic characters 
realistically exclude them from variety minor. 
An interesting group of plants with narrow leaflets has been selected 
as examples of plants with narrow leaflets (length/width ratios of 10 or 
more) which are not included in variety minor (Table 9). 
Table 9, Vicia americana specimens with leaflets 35 ram. long or longer and 
^ mm. or less in width 
Collector, Number, Date State, Station, Herbarium Length/ 
Width, 
in mm. 
J. C, Blumer, Oct. 4, 1909 Ariz., Rincon Mts. (F) 37/2 
C. F. Baker 678, April 24, 1902 Calif., Santa Clara Co. (GH,POM) 45/4 
A. S R. A. Nelson 4594, June 1941 Colo., Huerfano Co. (RM) 40/4 
E. 0. Wooton, Aug. 16, 1895 N. M., Dona Ana Co. (POM) 38/5 
0, B. Metcalfe 464, Aug. 1903 N. M., Socorro Co. (RM) 35/2 
K. Whited 1119, April 22, 1924 Ore., Hood River (ISC) 42/1 
E. Hall, 1871 Ore., Silver Creek (F) 50/4 
E. P. Sheldon, July 28, 1902 Ore., Multnomah Co. (F,GH) 42/4 
C. R. Gunn 2750, June 6, 1963 Ore., Wasco Co. (ISC) 40/5 
J. Sandberg, et al. 308, June 1893 Wash., Douglas Co. (F) 41/3 
W. N. SuksdorF2ïïr3, May 8, 189ia Wash., Klickitat Co. (WSP) 40/1.5 
W. N. Suksdorf 2111, May 21, 1892% Wash., Klickitat Co. (WSP) 35/2 
A. D, E. Elmer 2650, June 1896 Wash., Whitman Co. 55/5 
^Syntype of Vicia acicularis Greene. 
^Holotype of Vicia americana var. pallida Suksdorf. 
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These plants (Table 9) represent examples of Vicia americana var. 
americana with narrow leaflets. They are not included under variety minor 
for the reasons given in these examples. The E. 0. Wooton specimen from 
New Mexico, Dona Ana Co., is over 60 cm. in length with thin leaflets and 
we 11-developed tendrils. The E. P. Sheldon (Oregon, Nhiltnomah Co.) speci­
men is over 55 cm. in length with thin leaflets and six flowers per raceme. 
The Suksdorf 2013 specimen from Washington, Klickitat Co., is 40 cm. in 
length with five flowers per raceme and the Suksdorf 2111 (Washington, 
Klickitat Co.) specimen is 50 cm. in length, leaflets dimorphic (narrow 
below, broad above) with tendrils well-developed. (Leaflet dimorphism, as 
described above, has been observed in California, Colorado, Idaho, Iowa, 
New Mexico, Oregon, Washington, and Wyoming colonies. An Iowa colony is 
discussed under mass collections.) 
The foregoing plants illustrate the use of correlated characters in 
determining varieties in Vicia americana. By employing only the leaflet 
width character, these plants exhibiting correlated characters of var. 
americana would have been placed in variety minor. 
The broad-leaflet plants possess phenotypic variations which do not 
correlate with habitat or geogr^hy. The polygons (Plate 17) are similar 
within and between the eastern and western portions of the range. Gener­
ally plants east of Illinois and Wisconsin tend to be uniform. Plants 
collected from Illinois aid Wisconsin to the Missouri River (except the 
loess bluffs of Iowa) tend to exhibit leaflets with an occasional tooth 
and/or truncate ^ex. In Iowa collections. Vicia americana specimens may 
possess leaflets with truncate and rounded ^ices on the same individual. 
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This same condition exists in the presence or absence of teeth. Broad-
leaflet Vicia americana plants west of the Missouri tend to have more 
truncate members and more teeth. However, intermixed within these regions 
are colonies with rounded, entire leaflets. 
Mass collection observations 
Several mass collections were made in Nebraska and New Mexico from 
Vicia americana var. minor colonies. Plate 20 illustrates the phenotypic 
uniformity prevalent in these colonies. Live plants from four of these 
colonies were planted in the uniform garden, Ames, Iowa. A year later the 
plants were photographed beside the plants (collected the preceding year) 
which grew nearest to them in the field. Plate 21 shows two of these sets 
of plants. None of the plants were in bloom at the time of collection. 
The uniform - garden grown plants tended to be more branched than the field 
collected plants. Except for this difference, both plant collections were 
similar. Another live plant from the Saline County, Nebraska colony (Gunn 
2569) was potted and grown in the greenhouse for two years. The prominent 
difference between this plant and the field collected plants was the more 
branched aspect of the greenhouse-grown plant. 
Mass collections of broad-leaflet plants were made in Iowa, Colorado, 
New Mexico, Arizona, California, Oregon, and Wyoming, Plants in these 
colonies were slightly less uniform for the fifteen characters than the 
variety minor collections (Plate 20). Live plants from eleven of the 
broad-leaflet colonies were planted and photographed a year later with a 
field collected plant. Gunn 2556 from Osceola Co., Iowa (Plate 22) 
Plate 20. Analysis of certain mass collections of Vicia americana variety americana and variety 
minor 
These six examples, drawn from the thirty-five mass collections, represent the type of 
intra-population variation found in most colonies of variety americana and variety minor. 
1. Plant height recorded in centimeters. 
2. Zigzag condition of the upper five intemodes. Scored: l=zigzag, 2=slightly zigzag, 
3=not zigzag, 
3. Leaf length and peduncle length in millimeters. 
4. Leaflets per leaf. 
5. Leaflet length-width in millimeters. 
6. Leaflet apex. Scored: l=pointed, 2=rounded, 3=truncate or emarginate. 
7. Leaflet margin. Scored: l=entire, 2=slightly toothed, 3=toothed. 
8. Pubescence of the lower surface of leaflets. Scored: l=pubescent, 2=scattered, 
3= few, 4=glabrous. 
9. Pubescence of the upper surface of leaflets. Scored: l=pubescent, 2=scattered, 
3=few, 4=glabrous. 
10. Leaflet thickness. Scored: l=thick, 2=stiff, 3=thin. 
11. Tendril segments. Scored: 1=1, 2=2, 3=3+. 
12. Flowers per raceme. 
13. Length of the standard in millimeters. 
14. Calyx length (base to apex of ventral tooth) in millimeters. 
15. Ventral calyx tooth length in millimeters. 
Source 
Variables 
1 2 3 4 5 6 7 
var, minor 32 2 33/23 12 15/2 1 3 
Gunn* 2582 29 2 38/31 12 18/2 1 3 
Colfax Co., 33 2 36/30 12 17/2 1 3 
New Mexico 35 2 50/23 12 26/3 1 3 
37 2 38/35 12 17/2 1 3 
var. minor 34 1 42/45 10 32/2.5 1 3 
Gunn, 2569 32 1 - 10 23/2 1 3 
Saline Co., 30 1 - 10 26/1.5 1 3 
Nebraska 28 1 - 10 23/2.5 1 3 
20 1 - 10 30/2 1 3 
var. minor 30 2 27/31 8 24/3 1 3 
Gimn, 2570 20 2 27/33 8 25/4 2 3 
Filmore Co., 15 2 28/38 8 18/4 3 3 
Nebraska 20 2 25/32 8 16/3 2 3 
19 1 25/30 8 16/3 2 3 
var. americana 45 3 74/45 11 32/4 2 3 
Gunn, 2609 34 2 50/72 13 25/3 2 3 
Yavipai Co., 34 3 57/47 10 22/3 2 3 
Arizona 32 3 60/47 10 26/2 2 3 
49 3 45/83 11 25/3 2 3 
var. americana 49 3 79/45 13 12/9 3 2 
Gunn, 2632 36 3 46/42 12 12/6 2 3 
Riverside Co., 36 3 75/67 11 13/6 2 3 
California 42 3 63/63 12 13/8 2 3 
35 3 46/33 12 11/7 3 2 
var. americana 80 1 10 18/6 2 3 
Gunn, 2555 69 1 - 10 20/5 2 3 
Osceola Co., 64 1 - 10 17/4 2 3 
Iowa 80 1 - 10 18/6 2 3 
84 1 - 10 15/6 2 2 
8 9 10 11 12 13 14 15 
1 4 1 2 3 16 6.0 2.5 
1 4 1 2 . 3 18 5.5 1.5 
1 4 1 2 3 15 5.5 1.5 
1 4 1 2 4 16 6.0 2.5 
1 4 1 2 3 15 6.0 2.0 
3 2 1 2 3 15 6.0 3.4 
3 2 1 2 - - - -
3 2 1 2 - - - -
2 2 1 2 - - - -
3 2 1 2 - - - -
3 2 1 2 3 18 7.6 2.5 
2 2 1 2 3 17 6.5 2.0 
1 1 1 2 3 18 8.0 3.0 
1 1 1 2 3 17 6.5 1.7 
1 1 1 2 3 19 7.5 3.0 
2 4 3 3 7 19 8.0 1.5 
2 4 3 3 5 17 6.5 1.5 
2 2 3 7 16 7.0 1.5 
4 2 3 6 19 8.5 2.0 
4 3 3 5 16 7.0 2.0 
1 2 3 7 15 5.0 1.5 
1 2 3 6 18 7.0 1.1 
1 2 3 6 18 6.5 2.0 
1 2 3 6 18 5.5 1.3 
1 2 3 6 16 6.0 1.1 
2 3 3 3 _ 
2 2 3 3 - - - -
3 4 3 3 - - - -
Plate 21. Plants grown in the uniform garden compared with field collected plants 
Left photograph; Left, the uniform garden plant grown at Ames, Iowa (Gunn number 
2569). Right, field collected specimen collected from the colony which yielded the 
uniform garden rhizome (Gunn number 2569 Salina Co., Nebraska.). 
Right photograph: Left, the uniform garden plant grown at Ames, Iowa (Gunn number 
2583). Right, field collected specimen collected from the colony which yielded the 
uniform garden rhizome (Gunn number 2583 Colfax Co., New Mexico.). 
The scale divisions are marked off in decimeters. 
Ill 
Plate 22. Plants grown in the uniform garden conçared with field collected plants 
Left photograph: Left, the uniform garden plant grown at Ames, Iowa (Gunn number 
2556). Right, field collected specimen collected from the colony which yielded the 
uniform garden rhizome (Gunn number 2556, Osceola Co., Iowa.). 
Right photograph; Left, the uniform garden plant grown at Ames, Iowa (Gunn number 
2746). Right, field collected specimen collected from the colony which yielded the 
uniform garden rhizome (Gunn number 2746, Yamhill Co., Oregon.). 
The scale divisions are marked off in decimeters. 
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exhibited a leaflet dimorphism which was not seen in any of the other uni­
form garden collections. The uniform garden plant with its lower linear 
leaflets and broader upper leaflets is not unusual in the tall grass 
prairie of Iowa. Except for the photographed plant, the mass collection 
plants from this colony were all similar to the uniform garden plant. This 
completely narrow-leaflet plant was unique in this colony and apparently 
rare in the tall-grass prairie colonies. The field and uniform garden 
plants from Yamhill Co., Oregon (Gunn 2746) are similar, as were the other 
field - uniform garden collections. 
Progeny test 
Ten seeds from ten broad-leaflet plants were used in progeny tests 
conducted in the greenhouse. None of the siblings bloomed. Vegetatively, 
the siblings were similar to the parent. 
The environmental influence on the phenotype 
Variety minor occupies the short-grass prairie region of North 
America. Variety americana is widely distributed over much of the micro-
thermal region in North America, The short-grass prairie environment 
apparently has selected a phenotype which now is reasonably consistent. 
The correlated characters (Table 8) useful in determining variety 
minor are not restricted to this variety. Taken separately, each character 
may occur in various variety americana populations, 
Cormack (1955) demonstrated that light influenced leaflet thickness 
in one Vicia americana plant, I conducted growth chamber tests on clones, 
placing one set in the full light (3000 foot candles) and the other set 
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under cheese cloth bags (circa 850 foot candles). Since the beta radiation 
tests of leaflet thickness could not be calibrated, I was not able to 
confirm his work. The herbarium specimen study indicates that plants of 
dry, open habitats bear narrow, thick or stiff leaflets. Plants from 
shaded, moist areas have thin, broader leaflets. Table 10 lists a few 
exançles of plants bearing broad, thin leaflets. These plants were 
collected in shaded areas. On the other hand, the plants listed in Table 
9 with thick, narrow leaflets came from dry, open habitats. 
Table 10, Vicia americana specimens with leaflets 35 mm. long or longer 
and 10 mm, or more in width 
Collector, Number, Date State, County, Herbarium Length/ 
A. § R, A. Nelson 4175, Aug. 17, 1959 Alaska, Curry (GH,ISC,RM) 37/11 
I. Tidestrom 9984, June 16, 1919 Calif,, Inyo Co, (F) 38/10 
J, A, Clark 112, July 13, 1911 Idaho, Boise Co, (RM) 35/15 
0, E, Lansing, Jr,, June 18, 1902 111,, Cook Co. (F) 37/11 
D, D, Keck § F, G, Hills, June 4, 1898 N, Y,, Chenango Co, (CS) 40/13 
G, E, Garton 1474, July 23, 1951 Ont,, Thunder Bay Dist, (RM) 35/15 
A, C, Mcintosh 1081, Aug, 14, 1928 S. D,, Gerry Peak (RM) 35/15 
A, Nelson 3916, Aug, 8, 1897 Wy., Albany Co, (RM) 36/14 
Stem length was found to vary in clones grown in the greenhouse and 
growth chamber. Clonal divisions were found to be five or more times as 
tall when grown in the shade as their counterpart grown in well-lighted 
areas. Herbarium specimens of circa 100 cm, or more generally have been 
collected in shaded, moist areas. The shortest plants generally are found 
in dry, open areas. 
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Variety minor exhibits a phenotype which is adapted to the short-grass 
prairie habitat. The size of this habitat and its geographic continuity 
as well as the genetically fixed characters are sufficient reason to 
recognize variety minor. Variety americana is composed of various pheno­
type s . Trends may be discerned within this wide ranging variety. However, 
these trends are not sufficiently strong or distinct to be given formal 
recognition. 
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VARIATION IN VICIA AMERICANA IN EASTERN ASIA 
Vetch collections from various parts of the world were examined for 
taxa which might resemble members of the Vicia araericana complex. This 
examination involved about 2000 sheets and some 60 to 70 taxa. A few taxa 
were found from Mexican, European, and Asian collections which superfi­
cially resembled V, americana members. Upon a more critical appraisal, 
the Mexican taxon. Vicia mexicana Hemsl. (discussed in the Geographical 
and Morphological Limits section) and the European taxon, Vicia sylvatica 
L. non Nutt,^ were excluded. One Asiatic taxon commonly labeled Vicia 
tridentata Bunge could not be excluded from the Vicia americana conçlex. 
A sheet of Vicia tridentata (at the time unnamed), found among the 
unclassified Vicia in the Chicago Natural History Musetm Herbarium, by 
appearance, could have come from a short-grass prairie station in North 
America. IVhen additional sheets became available, a survey of characters 
was undertaken. In addition to the external similarities. Vicia tridentata 
and Vicia americana share these technical characters: the same average 
iNuttall misapplied the name V. sylvatica to a member of the V. ame ri­
cana conplex. It is readily apparent that Nuttall (1818) was not proposing 
Vicia sylvatica as a new species since there is no asterisk associated with 
the nameT Muttall's misapplication of Vicia sylvatica to a member of the 
Vicia americana complex is understandable when one considers the available 
literature and the type specimen of Vicia sylvatica L. Torrey and Gray 
(1838) state that Vicia americana and Vicia sylvatica L. are similar. 
Superficially these two taxa do resemble each other. I have shown that 
Vicia americana sensu latior has a hilum - seed circumference ratio of 
circa 25 percent. Vicia sylvatica has a hilum - seed circumference ratio 
of circa 66-75 percent. Vicia americana sensu latior has from 2-10 flowers 
per raceme, while V, sylvatica has 10-15 flowers per raceme, 
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number of seeds per legume, the same hilum - seed circumference ratio, and 
the same type of leaflet glands. 
Vicia tridentata Bunge 
Twenty-nine individual collections of V. tridentata were obtained on 
loan. These specimens (cited in the Appendix) and their few duplicates 
constitute my first hand knowledge of this taxon. Additional information 
was gleaned from the literature and through correspondence with two 
Japanese taxonomists. 
The twenty-nine Eastern Asia specimens were compared with twenty-nine 
North American specimens selected at random from the conplete range of V. 
americana in North America. The Eastern Asia specimens were also compared 
with twenty-nine V. americana specimens selected at random between the 
100th and 108th parallels in North America. (The latter comparison was 
made since the Eastern Asia taxon appeared to resemble the mid-American 
segment of the complex more closely than it did the whole complex.) 
Plate 23 illustrates the range (the length of the bar) and the mean 
(the apex of the triangle) for fourteen characters used to conçare the 
three sets of sheets. The means of the Eastern Asia taxon usually occur 
near to or between the means of the two North American groups. In three of 
the fourteen characters, the mean of the Eastern Asia taxon falls beyond 
the other two means. Two of three characters involve the perianth: the 
standard and calyx being longer in the Eastern Asia plants. (North 
American plants occasionally bear standards which are 25 mm. long, though 
none were present in the random samples.) 
Plate 23. Comparison of Vicia americana and Vicia tridentata 
The means (apex of the triangles) and the ranges (length of 
the bars) for fourteen characters. 
The first bar in each triplet represents Vicia americana 
selected at random from its complete North American range. 
The second bar represents tridentata of Eastern Asia. The 
third bar represents Vicia americana selected at random from 
only that part of the North American range between the 100th 
and 108th parallels. 
Each bar is based on data from 29 specimens. 
A. Plant height, measured: 10-120 cm. 
B. Zigzagness of the upper 5 internodes, scored: 1-3. 
C. Leaflets per leaf, counted: 4-14. 
D. Leaflet apices, scored: 1-4. 
E. Leaflet length-width ratio, calculated: 1.1-12. 
F. Leaflet pubescence, scored: 1-3. 
G. Tendril ramification, scored: 1-3. 
H. Peduncle - subtending leaf length ratio, scored: 1-3. 
I. Flowers per raceme, counted : 2-10. 
J. Length of the standard, measured: 12-25 mm. 
K. Calyx length, measured: 4-9 mm. 
L. Legume pubescence, scored: 1-3 (all 1). 
M. Ovule number, counted: 9-12. 
N. Hilum - seed circumference ratio, calculated: 24-28%. 
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In addition to these fourteen characters, other characters may be 
employed to demonstrate that a relationship exists between Vicia americana 
and Vicia tridentata. Both taxa are composed of plants with either white 
or golden hairs on the stems, leaves, etc. and the united portions of the 
filaments either white or brown. 
Dr. Ohwi^ was kind enough to send information about V. tridentata 
Bunge, He noted that "the plant is very distinct and no species allied to 
it is known to occur in the area Eastern Asia." Dr. Kitagawa^, who had 
seen this plant in the field, has found it generally along roadsides, in 
waste places, or in moist places. His description s imports the data gained 
from the twenty-nine cited heibarium sheets. 
Forbes and Hemsley (1887), Handel-Mazzetti (1933), and Leveille (1916) 
presented an Eastern Asia distribution similar to the one given in Plate 
24. Steward (cl958) in treating the vetches of the lower Yangtze valley 
stated that the habitat was grasslands. His description based on the key 
to the species agrees with the information I gathered. 
This taxon is formally presented in the Taxonomic Synopsis section as 
a member of the Vicia americana conplex. Vicia tridentata is therein 
considered a member of the Vicia americana complex for these reasons. 
1) Vicia tridentata exhibits a striking phenotypic similarity to 
^Dr. Jisaburo Ohwi, The National Science Museum, Ueno Park, Tokyo, 
Japan. Personal correspondence concerning Vicia bungei. November 7, 1964. 
^Dr. Masao Kitagawa, Biological Institute, Hokahoma National Univer­
sity, Yukinosita 929, Kamakura, Japan. Personal correspondence concerning 
V. bungei. November 19, 1964. 
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Plate 24. The geographical distribution of Vicia americana sensu latior in Eastern Asia 
The solid circles represent locations taken from herbarium sheets. The open circles 
represent location copied from a letter from Dr. J. Ohwi. 
V 
ts> 04 
0 
124 
Vicia americana. 
2) Vicia tridentata appears to occupy the same ecological niche in 
Eastern Asia flora as Vicia americana occupies in the North American flora. 
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TAXONOMIC SYNOPSIS 
On the basis of evidence presented. Vicia americana is considered to 
consist of three varieties, viz., americana, minor, and sinensis. 
The following key may be used to identify these varieties. 
1. Ovary with numerous golden trichomes along the sutures, the valve 
area glabrous; plant of Eastern Asia. . V. americana var. sinensis. 
1. Ovary glabrous or if pubescent, hairs on both the valve area and 
sutures, or only scattered along the sutures; plants of North 
America. 
2. Flowers 3-4(-5) per raceme; plants seldom over 35 cm. in length, 
usually not vining (the tendrils non-ramose or slightly bifid or 
trifid; plants mostly of open or short-grass prairie habitats, 
primarily of middle America .V. americana var. minor. 
2. Flowers usually 5-9 per raceme; plants usually 40 cm. in length 
or longer, vining (the tendrils ramose with 3 or more well-
developed segments; plants mostly of shaded or moist habitats, 
primarily of eastern and far western America 
V. americana var. americana. 
The procedure of Isely (1962a) was used to indicate the basis for 
inclusion of synonyms for each taxon. The numbers following each citation 
are defined as follows: 
(1) Type specimen, fragment of type, or photograph of type examined. 
(2) Interpretation of name based on an original description. 
1. VICIA AMERICANA VAR. AMERICANA 
Vicia americana Muhlenberg ex Willdenow Species plantarum, 4th ed. 
3(2):1096 (1802). Holotype B (1). 
Orobus diffusus Nuttall Fraser's Catalog 3 (1813) reprinted in 
Pittonia 2:118 (1890) speculatively Vicia americana var. americana. 
Missouri River (2). 
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Vicia sylvatica of Nuttall The genera of North American plants and 
catalogue of the species 2:97 (1818) non Linnaeus. (Incorrectly 
attributed to Nuttall by subsequent authors). 
Vicia oregana Nuttall in Torrey and Gray Flora of North America 1:270 
(1838)" Vicia americana var. oregana (Nuttall) Nelson in Coulter and 
Nelson New manual of botany of the central Rocky Mountains 301 (1909). 
Vicia americana ssp, oregana (Nuttall) Abrams Illustrated flora of the 
Pacific states 2:617 (1944). Holotype BM, isotype PH (1). 
Vicia truncata var. villosa Kellogg California Academy of Natural 
Science Proceedings 1:57 (1854). Vicia americana var, villosa 
(Kellogg) Hermann Agricultural Handbook 168 (USDA) 83 (1960). 
Placerville, California (2). 
Vicia califomica Greene Flora franciscana 3 (1891). Holotype and 
fragment ND (1). 
Vicia americana var. pallida Suksdorf in Leimbach Deutsche botanische 
Monatsschrift 18(2):26 (1900). Holotype WSP, isotypes F and GH (1). 
Vicia durbrowii Eastwood Torrey Botanical Club Bulletin 32(4):196 
(1905)1 Holotype and fragment CAS (1). 
Vicia copelandii Eastwood Torrey Botanical Club Bulletin 32(4):197 
(1905). Holotype CAS (1). 
Vicia pumila Heller Muhlenbergia 2(1):88 (1905). Holotype NY, iso­
types F and ISC (1). 
Vicia washingtonensis Suksdorf West American Scientist 15(130):59 
(1906)1 Holotype WSP, isotypes F and ISC (1). 
Vicia hypolasia Greene Leaflets of botanical observation and criticism 
2:268 (1912). Syntypes ISC and RM (1). 
Vicia acicularis Greene Leaflets of botanical observation and criti-
cism 2:268 (1912). Syntype WSP (1). 
Vicia vexillaris Greene Leaflets of botanical observation and criti-
cism 2:269 (1912). I, T. Worthley, 1896, Big Horn Co., Wy. (2). 
Vicia califomica var. madrensis Jepson A flora of California 2:386 
(1936)1 Holotype JEPS (1). 
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Description 
Plant vining, usually exceeding 40 cm. in length. Leaflets usually 
more than 4 mm. wide (if narrower, the length is 30 mm. or more), non-
coriaceous, bearing thin-branched veins. Tendril ramose with several 
segments. Racemes usually 5-9 flowered. 
North America: Quebec to Alaska, south to Virginia, Indiana, Missouri, 
Mexico, and California (Plates 5 and 18), 
Habitat and phenology 
Open deciduous forests, tall-grass prairies, brushlands, pine forests, 
streambanks and alluvium, railroad and road right of ways, fence rows, 
margins of fields, disturbed soil, without éçparent soil, rock, or 
elevation preference. Limited to the microthermal region as defined 
by Thomthwaite (1931), Flowering May to July, fruiting June to 
August, 
2, VICIA AMERICANA VAR, MINOR 
Vicia tridentata Schweinitz in Keating Narrative of an expedition to 
the source of the St, Peter's River, Lake Winnepeek, Lake of the 
Woods, etc, 2:116 (1825), Rainy Lake, Vicia keatingii Steudel 
Nomenclator botanicus, 2nd ed, 2:764 (1841), Mississippi [River], 
Vicia trifida Dietrich Synopsis piantarum 4:112 (1847). Mississippi 
[River] (2), 
Vicia americana var, minor Hooker Flora boreali-americana 1:157 
(1831), Syntype K (ijl 
Vicia sparsifolia Nuttall ex Torrey and Gray Flora of North America 
1:270 (1838), Holotype BM (1), 
Lathyrus linearis Nuttall in Torrey and Gray Flora of North America 
1:276 (1838), Vicia americana var, linearis (Nuttall) Watson American 
Academy of Arts and Sciences Proceedings 11:134 (1876), Vicia 
linearis (Nuttall) Greene Flora franciscana 3(1891) quoad syn. cit., 
non descr, in part, Holotype BM, isotypes GH (1), 
Lathyrus dissitifolia Nuttall in Torrey and Gray Flora of North 
America 1:277 (1838), Vicia dissitifolia (Nuttall) Rydberg Torrey 
Botanical Club Bulletin 33(3):144 (1906), "Platte prairie" (2), 
in Maximillian, Prince of Wied 
Range 
(1839) reprinted in Thwaites 
Early western travels 1748-1846 24(3):328 (1906) (2), 
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Vicia caespitosa Nelson Torrey Botanical Club Bulletin 25(7):373 
(1898). Vicia linearis var. caespitosa Nelson in Coulter and Nelson 
New manual ofaotany of the central Rocky Mountains 301 (1909). 
Holotype RM (1). 
Vicia peran^sta Greene Leaflets of botanical observation and criti­
cism 2:267 (1912). A. D. Read, June 16, 1912, Arizona (2). 
Vicia perangusta var. latiuscula Greene Leaflets of botanical obser­
vation an3"criticism 2:268 (1912). A. D. Read, June 16, 1912, 
Arizona (2). 
Vicia callianthema Greene Leaflets of botanical observation and 
criticism 2:269 (1912) . Syntype RM (1). 
Description 
Plants usually not vining, seldom exceeding 35 cm. in length. Leaf­
lets usually 4 mm. or less in width and less than 30 mm. in length, 
coriaceous or stiff, bearing thickened non-branched veins. Tendrils 
usually non-ramose, if ramose segments not well-developed. Raceme 
usually 3-4(-5) flowered. 
Range 
Manitoba to Northwest Territories, south along the loess bluffs of 
Iowa to Oklahoma, panhandle of Texas, and New Mexico, west to central 
Colorado, eastern Utah and Idaho, Montana and Alberta (Plate 19). 
Habitat and phenology 
Short-grass prairies, loess bluffs, and lower elevations of the 
eastern slopes of the Rocky Mountains, with apparent restriction to 
dry habitats and low elevations. Flowering May to July, fruiting 
June to August. 
3. VICIA AMERICANA VAR. SINENSIS 
Vicia americana var. sinensis Guni^ var. nov. Based on V. tridentata 
Bunge non Gaterau nec Schweinitz. ~ 
Not British Museum type specimen of Vicia oregana labelled in 
Nuttall's handwriting "V. *oregana V. tridentata" nor British Museum type 
specimen of V. truncata labelled in Nuttall's handwriting V. *truncata V. 
*tridentata." The latter two names are struck and V. truncata rewritten 
by Nuttall. 
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Vicia tridentata Bunge Enumeratio plantarum, quas in China boreali 
collegit, Petropoli 4:19 (1831). Reprinted in Mémoires Savants 
Etrangers de Saint Petersburg 2:93 (1835), non Gâterau nec Schweinitz. 
Vicia bungei Ohwi Journal of Japanese Botany 12(6) :330 (1936). Pike-
num (2jl 
Description^ 
Raceme 3-4 flowered; peduncle longer than the subtending leaf. 
Standard 15-25 mm, long, usually 20 mm. or more. Calyx 6-9 ram. long. 
Golden hairs along the sutures of the ovary. 
Eastern Asia: Southem Manchuria to Kansu and Yunnan Provinces, 
China. Ohwi (1936) reported V. tridentata from Korea (Plate 24). 
Habitat and phenology 
Grasslands, roadsides, waste areas, margins of fields, without ^parent 
elevation preference (near sea-level to over 9,000 feet). Flowering 
April to June, 
^The Bunge description of Vicia tridentata is; "114. V, tridentata 
Bunge. V. caule tetragono laxo; foliis subquadrijugis, foTiolis oppositis 
oblongis vel oblong-cuneatis elongatis îçice tridentatis vel emarginatis 
interjecto mucrone supra glabris subtus pubescentibus, cirro ramosis, 
stipulis latis semisagittais incisodentatis, pedunculis 3-4-floris folio 
sublongioribus, leguminibus pendulis multiovulatis, stylo apice villosissi-
mo, Hab, ad vias, ad margins agrorum prope Pikenum. Floret Aprili. 
Perennial margni fere Lathyri humilis, violacei." 
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APPENDIX 
Specimen Citations 
Vicia americana var. americana 
CANADA: ALBERTA: District not known; A. J. Breitung 16322, July 9, 
1953 (F); W. Buswell 12, ? (F); H. Knowlton, July 14, 1938 (GH); J. M. 
Macoun, August, 1897 (F), Athabaska River: A. J, Ostheimer III 11, June 23, 
1927 (GH). Banff: L, Benson 5366, July 22, 1933 (POM); S. Brown 670, 
July 20, 1906 (GH); S. Brown 798, July 31, 1906 (GH); L. H. Pammel, 
August 8, 1909 (ISC); E. Scamman 6893, August 27 - September 2, 1952 (GH), 
Banff National Park: H. H. Smith 2860, July 20, 1910 (F), Calgary: M. A. 
Barber 159, July 1903 (GH); M. A. Barber 205, June 18, 1903 (GH); M. E. 
Moodie 64, June 7 - July 16, 1913 (F). Fort Saskatchewan: G. H. Turner 30, 
July 1, 1935 (GH); G. H, Turner 1742, June 5, ? (GH), Jasper National 
Park: A, § R, A, Nelson 4852, August 29, 1941 (RM); E, Scamman 2366, 
July 31 - August 6, 1941 (GH); E. Scamman 3384, August 31 - September 2, 
1943 (GH). Lake Mamawi: H, Raup § E. Abbe 4410, August 26, 1932 (GH). 
Notikewin River: E. H. Moss 6176, July 21, 1941 (GH). Rosedale: M. E. 
Moodie 1006, June 21, 1915 (F,GH). Waterton; E. H. Moss 462, August 23, 
1939 (GH). Beaverlodge Dist.: E. C. Stacey 71, 1926 (GH). 
BRITISH COLUMBIA: District not loiown: J. M. Macoun 63760, June 13, 
1902 (F,GH). Agassiz: J. M. Macoun, May 8, 1889 (NEB). Beavemouth: C. 
Shaw 1150, August 18, 1905 (GH). Chilliwack Valley: J. M. Macoun 34242, 
June 18, 1901 (GH). Falkland: C. L. Hitchcock § J. S. Martin 7534, July 1, 
1941 (GH). Natala: J. T. Rothrock 7, 1865-6 (F). Savana: C. L. Hitchcock 
§ J. S. Martin 7447, June 26, 1941 (GH,POM). Selkirk § Rocky Mountains: 
H. Peterson 216, July 9, 1904 (GH,NEB,RM). Vancouver Island: W. R. Carter, 
May 27, 1914 (GH); W. R. Carter 224, August, 1916 (GH,POM); E. L. Greene, 
July 18, 1890 (ND); L. Holm 108, May 21, 1959 (RM); J. M. Macoun 7, May 25, 
1887 (GH); J, M. Macoun 5439, June 20, 1887 (ND) ; J. M. Macoun, June 28, 
1893 (ND); J. M. Macoun, July 8, 1893 (F); J. M. Macoun 79698, June 2, 1909 
(F); A. G R. A. Nelson 723, June 2, 1933 (RM). 
MANITOBA: District not known: J. H. Emerton, July 1, 1917 (GH); B. § 
M. Ferrier, July, 1941 (ISC). Carberiy: E. L. Greene, July 20, 1890 (ND). 
Churchill: J. M. Gillett 2344, September, 1948 (RM). Fort Churchill: J. M. 
Gillett 2455, July 7, 1948 (ISC). Rennie: G. F. Ledingham 1595, June 27, 
1953 (ISC). Riding Mountain National Park: E. Scamman 2914, August 29 -
September 2, 1914 (GH). Winnipeg Valley: E. Bourgeau, 1837 (GH); E. 
Bourgeau, 1859 (GH). 
NORTHWEST TERRITORIES: District not known: Qu Appelle River: J. M. 
Macoun 111, June 30, 1879 (F)l Mackenzie Dist.: Mgr. Breynat or P. A. 
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Dutilly, June 17 - July 21, 1934 (GH); W. J. Cody § R. L. Gutteridge 7396, 
July 20, 1953 (F); W. H. Lewis 666, July 13, 1951 (RM); H. M. Raup 1006, 
June 23, 1927 (GH) ; H. M. Raup 2790, July 4, 1928 (GH) ; H. M. Raup 2792, 
July 19, 1928 (GH) ; H. M, Raup 1009, June 28 - July 2, 1929 (GH,RM) ; H. M. 
Raiç 2801, July 13, 1929 (GH) ; H. M. Raiç 2797, August 8, 1929 (GH) ; H. M. 
Raup 2786, June 29, 1930 (GH) ; H. M. Raup 2784, August 1, 1930 (GH) ; H. M. 
Ratç 2783, August 8, 1930 (GH) ; J. W. Thieiet 4118, August 9, 1958 (F); 
J. W. Thieret 4147, August 11, 1958 (F). 
ONTARIO: District not Imovm; Gait: W. Herriot, September 26, 1908 
(GH), Hearst : A. S. Pease 17953, June 23, 1921 (GH). Niagara Falls: J. R. 
Churchill, June 9, 1893 (GH) ; J. R. Churchill, June 10, 1893 (GH). Red 
Lake: R. A, Evers 69679, July 22, 1961 (F). Waterloo: F. H, Montgomery 
636, June 20, 1940, fruit August 11, 1940 (GH). Algoma Dist. ; T. M. C, 
Taylor, R, C. Hosie, R. E. Fitzpatrick, S. T. Losee § A. Leslie 1812, 
August 20, 1935 (GH). Thunder Bay Dist.: C. E. Garton 1365, September 17, 
1950 (GH); C. E. Garton 1474, July ^ 7^951 (RM); R. C. Hosie, S. T. Losee 
§ M. W. Bannan 1565, July 3, 1937 (GH); A. S. Pease § R. C. Bean 23534, 
July 8, 1933 (GH); A. S. Pease § R. C. Bean 26483, July 9, 1937 (GH); T. M. 
C. Taylor, S. T. Losee § M. W. Bannan 695, June 20, 1936 (GH). 
QUEBEC: District not known; Fort Temiscaminque: Father Marie-
Victorin, Father Rolland-Cermain § R. Meilleur 44965, August 18, 1933 (GH). 
James Bay: R. A. Dutilly ^ E. Lepage 16305, August 17, 1946 (GH). Pointe 
au Pic; Bro. Marie-Victorin 8364, June 26, 1918 (GH). 
SASKATCHEWAN: District not known: C. Hansen, August, 1919 (ISC); 
J. M. Macoun 477, June 17, 1875 (NEB); F. A. Swink 3076, August 24, 1959 
(F). Assiniboia; J, M. Macoun 4529, June 23, 1894 (GH) ; J. Macoun 10161, 
June 11, 1895 (ND) ; J. M. Macoun 10158, July 1, 1895 (ND) ; J. M. Macoun 
12498, June 20, 1896 (ND). Athabasca River; S. Brown 1612, August 12, 1908 
(GH). North Battleford: ? 4658, June 19, 1912 (RM). Pointe la Roche Lake: 
H. M. Raup 7013, August 29, 1933 (GH). Swift Current: A. J, Breitung 4136, 
June 27, 1947 (RM). Wallwort : A. J. Breitung 605, June 30, 1940 (GH,ISC). 
MEXICO: CHIHUAHUA: Colonia Garcia: C, H. T. Townsend § C. M. Barber 
4, June 1, 1899 (F,GH,MEXU,NY,POM,RM). 
NUEVO LEON; Monterrey: C. G. Pringle, June 16, 1888 (MEXU). 
UNITED STATES: State not known: ? 969, ? (PH a Muhlenberg specimen 
which is sterile). Columbia plains: T. Nuttall, ? (BM holotype, PH isotype 
of V. oregana Nuttall); T. Nuttall, ? (BM holotype, GH,PH isotypes of V. 
truncata Nuttall). Monument Creek: H. L, Shantz, June 12, 1900 (NEB). 
ALASKA: County not known: Curry: A. § R. A. Nelson 4175, August 17, 
1939 (GH,ISC,RRTI Hot Springs: J. P. Anderson, 1941 (ISC). Hyder: J. P. 
Anderson 5438, June 28, 1939 (ISC). Taku Cannery: L. Anderson 283, June 3, 
1946 (ISC). 
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ARIZONA: County not known: Chiricahua Mountains: J. C. Blumer 1348, 
September 1, 1906 (F,ISC,RM syntypes of V. hypolasia Greene); 6. J, Goodman 
§ C. L. Hitchcock 1164, June 18-?, 1930 %RM). Grand Canyon: J. W. Tourney 
346, July 8, 1892 (GH). Huachuca Mountains: W. W. Price, May 26, 1894 
(POM), Mogollon Mountains: E, Jaeger, July 17, 1927 (POM). Rincon 
Mountains: J, C, Blumer, October 4, 1909 (F). Santa Rita Mountains: C. G. 
Pringle, May 27, 1881 (F), Willow Springs: E, Palmer 530, June 10-20, 
1890 (GH); J. T, Rothrock 224, 1874 (F). Apache Co.: W, W. Eggleston 
17069, August 20, 1926 (F,GH) ; G, Goodman § L, B, Payson 2870, June 30, 
1936 (GH,ISC)i Cochise Co.: J. C. Blumer 1348, September 1, 1906 (GH,NEB). 
G. J. Goodman § C. L. Hitchcock 1164, June 18, 19, 1930 (F,GH); W. Stone 
529, June 5, 1919 (POM) ; W. Stone 286, June 9, 1919 (POM,RM) ; J. W. Tourney, 
July 20, 1894 (RM). Coconino Co.: W. N. Clute 28, July 10, 11, 1920 (GH, 
RM); Mrs. R. E. Collom 207, ? %GH); F. Engleking, July 20, 1936 (ISC); 
C. R. Gunn 2596, May 26, 1963 (ISC); C. R. Gunn 2597, May 26, 1963 (ISC); 
C. R. Gunn 2598, May 26, 1963 (ISC); C. R. Gunn 2599, May 26, 1963 (ISC); 
C. R. Gunn 2601, May 26, 1963 (ISC); H. C. Hanson 661, July 11, 1923 (RM); 
M. E. Jones, August 2, 1884 (POM); M. E. Jones 3959, August 4, 1884 (F, 
POM); 0. Julander J40, July-August 1937 (ISC); D. T. MacDougal, July 1891 
(F) ; A. Pearson, 1908 (ND) ; A. Pearson, August 12, 1908 (ND) ; J. W. Tourney, 
July 6, 1892 (RNQ ; J. W. Tourney, September 5, 1894 (RM). Graham Co.: R. J. 
Davis 174-35, August 1, 1935 (IDS); A. S R. A. Nelson 1834, May 9, 1935 
(GH,RM). Greenlee Co.: L. Benson 9494 June 13, 1939 (POM). Pima Co.: 
L. Benson 9005, September 1, 1938 (POM) ; L. Benson 8754, June 26, IÏÏS'9 
(POM); G. L. Fisher 253, July 13, 1922 (RM); R. H. Peebles S G. J. Harrison 
2209A, July 4, 1926 (ISC). Navajo Co. : L. N. Goodding 1128, July 3, 1912 
(RM). Yavapai Co.: C. R. Gunn 26097 May 27, 1962 (ISC); C. Hope, July 31, 
1932 (Fjr"'^ 
CALIFORNIA: County not known; R. M. Austin 187, ? (F) ; H. N. 
Bolander, 1860-7 (F) ; W. L. Kennedy 1876 (F); H. K. Sharsmith 4400, June 
30, 1953 (RM); G. R. Vasey, 1875 (F); I. L. Wiggins 12144, May 28, 1949 
(RM); Blackberry Farm: B. F. Leeds, April 23, 1891 (F). Blue Canyon: E. L. 
Greene, July 21, 1895 (ND) ; Kamloops: E. W. Tisdale, June-July 1936 (AHUC). 
Little Bear Valley: E. A. Zumbro 82, July 16, 1898 (POM). Live Oak Canyon: 
M. Durant, May 1916 (POM). Lone Hill: P. A. Munz, L. Street § G. Williams 
2477, April 19, 1919 (POM). Puddingstone Canyon: P. A. Itoiz, L. Street 5 
G. Williams 2740, April 5, 1919 (F,POM). Shasta Forest: W. A. Dayton 532, 
August 24, 1913 (GH). Sierra Valley: J. G. Lemmon 168, ? (F). Spring 
Hill: I. Johnston 1266, June 15, 1917 (F,POM). Tejon: W. L. Kennedy, 1876 
(F). Alameda Co.: E. L. Greene, May 3, 1895 (ND) ; P. B. Kennedy, July 19, 
1917 (AHUC); P. B. Kennedy, April 15, 1928 (AHUC) ; Michener § Bioletti, 
April 1891 (GH) ; W. H. Nixon 2, May 3, 1915 (AHUC). Amador Co.: G. Hansen, 
1891 (ND); G. Hansen 10, April 30, 1893 (POM); G. Hansen ll,3lay 19, 1894 
(NEB); G. Hansen 1732, November 9, 1896 (POM). Butte Co.: H. E. Brown 
217, May 1-15, 1897 (F) ; Mrs. C. C. Bruce 2085, April 1897 (POM); Mrs. C. 
C. Bruce 2087, May 1897 (POM); E. B. Copeland 655, July 1, 1931 (GH,POM, 
RM); E. L. Greene, June 1890 (ND); A. A. Heller, May 14, 1902 (ND) ; A. A. 
Heller § H. E. Brown 5521, May 10, 1902 (F,GH,POM,RM). Calaveras Co. : 
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W. L. Greene, 1889 (ND holotype and fragment of V. califomica Greene). 
Contra Costa Co.: B. Cranpton 3426, May 14, 195F (AHUC); R. Culbertson 90, 
April 9, 1935"TNEB); E. L. Greene, May 1888 (ND); C. R. Gunn 2658, May 31, 
1963 (ISC); H. M. Hall, February 22, 1900 (GH); W. L. Jepson, March 7, 1896 
(GH); I. M, Johnston, March 28, 1920 (POM); I. M. Johnston, April 3, 1920 
(POM); W. W. Jones 189, March 14, 1914 (GH); E. Mulliken 32, April 26, 1903 
(RM); E. Mulliken 50A, May 10, 1903 (RM); R. N. Raynor, April 30, 1933 
(DAV); B. Rodin 53, ^ ril 5, 1943 (DAV) ; H. A. Walker 50, February-April 
1906 (RM); C. H. Woolsey, May 1893 (RM). Del Norte Co.: L. M. Brown 104, 
April 27, 1934 (GH); C. R. Gunn 2708, June'37 1963 (I5C). Glenn Co.: 
A. A. Heller 11933, June 3, 1915 (AHUC,F,GH,NEB). Inyo Co.; A. C 
Alexander § L. Kellogg 2869, May 25, 1942 (ND); A. MTHexander § L. 
Kellogg 3010, June 23, 1942 (ND); M. E. Jones, May 13, 1897 (POM); A. A. 
Heller 8345, May 3, 1906 (F,Qi); I. Tidestrom 9984, June 16, 1919 (F); P. 
Train, May 7, 1937 (NEB). Kern Co.: L. Benson 3658, June 5, 1932 (POM); 
L. Benson 8332, May 23, 193Tl?bT%r; L. Benson 8368, May 30, 1937 (POM); G. 
Griffith 324, June 14, 1937 (POM); C. R. Gunn 2636, May 30, 1963 (ISC); 
C. R. Gunn 2638, May 30, 1963 (ISC); M. E. Jones, May 20, 1903 (F). Lake 
Co.; L. Benson 138, April 20, 1928 (POM); B. Crançton 1395, June 2, 1953 
TTikUC); C. R. Gunn 2664, June 1, 1963 (ISC); A, A. Heller 5950, July 23, 
1902 (F,GH,POM). Lassen Co.: M. S. Baker § F. Nutting, July 2, 1894 (ND); 
M. S. Baker S F. Nutting,'~7uly 3, 1894 (ND) ; M. E. Jones, June 28, 1897 
(POM); I, L. § D. B. Wiggins 16330, June 11, 1961 (RM). Los Angeles Co.: 
L. Abrams 1302, April 3, 1901 (GH); L. Abrams 11714, ApriTTO, 1927 (POM); 
C. F. Baker, 1909 (POM); J. Ewan 4032, February 20, 1931 (POM); T. Howell 
1925, June 1895 (ND); F. W. Johnson 2237, May 14, 1920 (POM); S. R. Parish 
1914, June 1887 (F); E. C. Twisselmann 5344, June 1, 1959 (POM). Madera 
Co.: L. Benson 3583, May 14, 1932 (POM); R. Noddin 28, 1911 (JEPS holotype 
ÔT V. califomica var. madrensis Jeps.). Marin Co.: ? 1705, June 6, 1925 
(DAV); A. S. Crafts 1720, May 1906 (DAV); B. Cranpton 5603, June 8, 1960 
(AHUC); A. Eastwood, May 1898 (F,GH); A. Eastwood, May 16, 1899 (GH,RM); 
P. B. Kennedy 4688, April 19, 1914 (AHUC); P. B. Kennedy, May 20, 1926 
(AHUC). Mariposa Co.; B. Crampton 3546, June 11, 1956 (AHUC); B. Crampton 
3556, June 11, 1955"^(AHUC); A. Eastwood, July 5-19, 1902 (CAS holotype and 
fragment of V. duxbrowii Eastwood). Mendocino Co. ; C. R. Gunn 2665, June 
1, 1963 (ISCT; M. S. Jussel, May 3, 1931 (POM). Modoc Co.: Mrs. R. M. Austin, 
June 1895 (ND); Mrs. R. M. Austin, July 1895 (ND); Mrs. R. M. Austin § Mrs. 
C. C. Bruce, July 1898 (POM) ; M. S. Baker, June 15, 1893 (ND); M. S. Baker, 
June 25, 1894 (ND); M. S. Baker § F. Nutting, June 20, 1894 (RM); M. S. 
Baker § F. Nutting, June 29, 1894 (GH,RM); S. A. M. Block, July 1894 (ND); 
V. Grant § I. Schneider 8121, July 21, 1947 (DAV); C. L. Hitchcock 6674, 
May 27, 1940 (PŒ4) ; J. G. Lemmon, May 1879 (GH). Monterey Co.; M. R. Mann, 
March 20, 1886 (ND); A. A. Heller 6719, May 13, 1903 (F,GH,TS(:,POM). Napa 
Co.: K. Esau, May 12, 1937 (DAV); K. Esau & E. Hyde, May 5, 1938 (DAVj; 
RT E. Jones, April 24, 1924 (POM). Nevada Co.: A. Eastwood 508, June 20-
22, 1912 (GH); A. A. Heller 13217, May 24, Wl9 (AHUC,GH); A. A. Heller, 
May 24, 1919 (F). Orange Co.: L. Abrams 1838, June 1901 (POM); J. M. 
Coulter, July 1885 (FJ. Placer Co.: E. B. Ingram, May 10, 1933 (DAV); 
M. E. Jones 3295, June 27, 1882 %%) ; M. E. Jones, July 1, 1882 (POM); 
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P. H. Raven 2414, June 26, 1950 (RM); R. Tofsrud, July 1951 (AHUC). Plumas 
Co.; Mrs. R. M. Austin, 1880 (ND); Cooper, July 17, 1912 (POM); A. A. 
Heller 10847, June 13, 1913 (F,GH); A. A. Heller 10857, June 13, 1913 (F, 
GH,RM); A, A, Heller 10864, June 13, 1913 (ND). Riverside Co.: C. R. Gunn 
2632, May 29, 1963 (ISC); M. P. Spencer, June 12, 1921 (POMJT M. F. Spencer, 
June 17, 1922 (POM). Sacramento Co.; F. Ramaley 11125, April 19, 1917 
(POM). San Bernardino Co.: I. W. Clokey § E. G, Anderson 6707, May 15. 
1906 (F); I. M. Clokey O. M. Anderson 6677, June 5, 1935 (F,POM,RM); 
D. L. Crawford 915, July 6, ? (NEB,POM); D. L. Crawford, July 6, 1916 
(POM); H. M. Hall, ? (GH); P. A. Munz 2081, April 18, 1918 (POM); P. A. 
Munz 4574, June 19, 1921 (PGM); P. A. Munz, L. Street 5 G. Williams 2807, 
May 30, 1919 (POM); P. A. Munz, G. Williams 2942, June 8, 1919 (POM); S. B. 
Parish 2360, June 5, 1892 (F); S. B. § W. F. Parish 280, April 1881 (F); 
S. B. § W. F. Parish 398, April 1881 (F). San Diego Co.: L. Abrams 3836, 
June 24, 1903 (GH); R. D. Alderson, 1893 (NDJT D. Cleveland, April 21, 1882 
(POM); C. B. Fiker 3547, June 4, 1946 (ISC); M. Hill, April 9, 1925 (POM); 
D. D. Keck § McCully 141, May 18, 1925 (POM); P. A. Munz 8126, May 11, 1924 
(POM); P. A, Munz 8286, June 22, 1924 (POM); P. A. Munz 9665, May 15, 1925 
(POM); P. A. Munz 10415, May 1, 1926 (POM); P. A. Munz § R. N. Harwood 
7262, June 28, 1923 (POM); F. W. Pierson 2175, June 24, 1920 (POM); M. F. 
Spencer 568, May 31, 1917 (GH); M. F. Spencer 1321A, April 10, 1919 (GH, 
POM); M. F. Spencer 1077, ^ ril 20, 1919 (GH,POM) ; M. F. Spencer 1321, 
May 23, 1919 (GH,POM); M. F. Spencer 1611, June 20, 1920 (POM). San 
Francisco Co.: C. F. Baker 1972, April 6, 1903 (POM); W. R. Dudley, May 
1897 (RM);~R. E. Jones, May 16, 1882 (POM); P. B. Kennedy 4615, April 7, 
1914 (AHUC); Michener § Bioletti, April 1892 (ND); L. S. Rose 39088, April 
29, 1939 (GH). San Luis Obispo Co.: R. T., April 25, 1949 (AHUC); J. H. 
Barber, May 22, TW9"T5H) ; P. A."T!unz 10221, April 9, 1926 (POM); P. A. 
Munz 10222, April 9, 1926 (POM). San Mateo Co.: L. Benson 6530, May 5, 
1935 (POM); A. A. Heller 8449, AprTTlZO, 1907 (AHUC,F,GH,ISC) ; R. L. 
Pendleton, April 20, 1907 (POM). Santa Barbara Co.; L. Benson 5832, April 
14, 1934 (POM); M. E. Jones, April 28, 1926 (POMJT*P. A. Munz § E. Crow 
11677, April 8, 1930 (GH); F. W. Pierson 11061, March 26, 1934 (POM); H. M. 
Pollard, March 5, 1952 (RM). Santa Clara Co.: L. Abrams, April 1898 (POM); 
L. Abrams 2362, April 27, 1912 (POM); C. F. Baker 678, April 24, 1902 (GH, 
POM); L. Benson 1006, March 14, 1929 (POM); L. Benson 2054, May 1, 1930 
(POM); F. B. Davy 539, April 7, 1894 (GH); C. R. Gunn 2642, May 30, 1963 
(ISC); C. R. Gunn 2644, May 31, 1963 (ISC); C. R. Gunn 2648, May 31, 1963 
(ISC); A. A. Heller 8914, April 28, 1908 (F); B. F. Leeds, ? (F); M. E. B. 
Norton, ? (F); T. C. Pease, April 19, 1910 (GH). Santa Ciuz Co.: C. F. 
Baker 1962, April 8, 1903 (F), Shasta Co.: M. S. Baker, June-August 1893 
(ND); M. S. Baker ^ F. Nutting, May 20,"T894 (ND) ; A. A. Heller 7874, May 
27, 1905 (F,GH); C. L. Hitchcock 6521, May 23, 1940 (POM); C. L. Hitchcock 
6589, May 25, 1940 (POM). Sierra Co.: A. Frederick, June 29, 1925 (AHUC). 
Siskiyou Co.: E. Bethel, May 23, 19123 (PCM) ; G. D. Butler 1440, May 30, 
1910 (POMTT W. B. Cooke 11083, June 24, 1938 (Œ) ; E. B. Cope land 165, 
August 12, 1903 (CAS holotype of V. copelandii Eastwood); A. Eastwood 1084; 
July 15, 1913 (GH); R. S. Ferris T L. Lorraine 11733, June 12-16, 1948 
(RM); A. A. Heller 7938, June 1, 1905 (NY holotype, F, ISC isotypes of V. 
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pumila Heller); A. A. Heller 12400, June 20, 1916 (F) ; C. L. Hitchcock § 
J. S. Martin 5208, July 6, 1939 (POM); L. E. Smith 459, July 12, 1913 (GH) ; 
C, B. Wolf 6000, July 6, 1934 (RM). Solano Co.: B. Crançton 2467, April 
11, 1955 (AHUC); B. Crampton 5177, April 20,"T959 (AHUC) ; A. A. Heller, 
May 25, 1902 (GH); W. L. Jepson, March 16, 1896 (GH). Sonoma Co. : A. A. 
Heller, May 8, 1902 (F) ; A. A. Heller, June 10, 1902 (ffl). Sutter Co.; 
P. B. Kennedy 4766, May 1914 (AHUC). Tehama Co.: B. Crampton 1190~April 
30, 1935 (AHUC), Tuolumne Co.; A. M. Alexander § L. Kellogg 3684, June 
11, 1944 (RM); D. D. Keck 1212, June 6, 1931 (ffl,POM); H. L. Mason 2141, 
July 4, 1925 (RM). Ventura Co. ; L. Benson 5879, April 15, 1934 (PW) ; 
P. A, Munz 13210, May 1, 1933~(P0M). Yolo Co. : J. W. Blankenship, May 3, 
1893 (GH); P. B. Kennedy, April 26, 19TrTAHirC). 
COLORADO: County not known: C. F. Baker, F. S. Earle, § S. M. Tracy 
31, June 22, 1898 (RM) A. Carleton (F) ; E. Hall § J. P. Harbour 112, 
1862 (F). Big Creek Gulch: C. S. Crandall 1238, July 16, 1894 (CS). Fair-
view; L. H. Pammel e^al., July 14-17, 1908 (ISC). La Plata Canyon: C. F. 
Baker, F. S. Earle § ST~M. Tracy 648, July 13, 1898 (F,POM,RM). Manitow 
Park: P. Blatchford, August 10, 1883 (F). Middle Park: F. Raraaley § W. W. 
Robbins 3594, August 3-8, 1907 (RM). North Poudre River: ? 740, June 20, 
1890 (CS). Rocky Mountain National Park: C. T. Eskew 238, July 17, 1935 
(ISC). Alamosa Co. ; F. Ramsley 14026, August 13, 1932 (RM) ; H. M. Schmoll 
1014, June 12, 19% (CS,RM). Archuleta Co. ; C. F. Baker 447, June 1899 
(F,POM,RM); C; F. Baker, June 5, 1899 (C3?T; C. F. Baker 742, August 18, 
1899 (POM) ; H. D. Harrington 8078, July 1, 1955 (CS). Boulder Co,: F. 
Ramaley A50, June 1899 (RM); F. Ramaley Al 84, May 29, 1900 (kM) ; F. Ramaley 
1085, June 10, 1905 (RM); W, W. Robbins 1606, June 1906 (F). Clear Creek 
Co. : F. Tweedy 5656, July 15-25, 1903 (RM). Conejas Co. : H.TT 
Harrington 1873, August 8, 1945 (CS,RM). Delta CoTT" ST S. Fenopus 95, ? 
(F) ; D, Mahaffey, July 10, 1941 (CS), Eagle Co. ; A. 0. Simonds, May 17, 
1948 (CS). El Paso Co.; F, T. § S. A. Haiper, July 1900 (ISC,POM); M. E. 
Jones 951, h4ây 28, 1*579 (ISC,POM). Garfield Co.: P. L. Hegdal, July 11, 
1961 (CS); F. J. Hermann 5374, July 29, 1933 %%); G. E. Osterhout 736, 
July 1, 1895 (RM); G, E. Osterhout 1924, June 17, 1899 (RM). Grand Co.: 
L. Benson 4864, July 4, 1933 (POM); J, § M. Douglass 60-216, July 193? (CS) ; 
H. D. Harrington 8170, July 30, 1955 (F); H. N. Patterson, July 25, 1875 
(F) ; C. L. § M. W. Porter 9179, August 1, 1962 (RM). Gunnison Co. ; C. F. 
Baker 159, June 17, 1901 (ND,POM,RM); I. W. Clokey 2981, September 12, 1917 
(F); G. S. Dodds 1971, June 15, 1906 (RM); G. S. Dodds 1974, June 15, 1906 
(RM); H. D. Harrington § E. C. Smith 1316 (CS); F. H. Rambolt 40, June 15, 
1961 (CS) ; H. N. Wheeler 587, 1898 (RM). Huerfano Co.: J. M. Archibald 
A227, 1900 (RM); J. M. Archibald A264, 1900 (RM); J. H. Ehlers 6790, May 
27^ 1938 (RKQ ; G. H. Hicks, June 1890 (RM) ; A. § R. A. Nelson 4594, June 
15, 1941 (RM); P. A. Rydberg § F. K. Vreeland 6008, June 30, 1900 (RM); 
P. A. Rydberg § F. K. Vreeland 6009, May 28, 1900 (ND) ; C. L. Shear 4775, 
August 11, 1896 (RM). Jackson Co. : C. F. Baker 31, July 7, 1894 (POM) ; 
H. D. Harrington 2439, August 87~l946 (CS) ; H. D. Harrington 3529, July 21, 
1947 (CS) ; H. D. Harrington 3549, July 21, 1947 (CS) ; C. L. § M. W. Porter 
7497, July 1, 1958 (RM); C. L. § M. W. Porter 8490, August 7, 1960 (RM). 
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La Plata Co. ; C. F. Baker, S. M, Tracy § F. S. Earle 648, July 13, 1898 
TPbM); H. D. Harrington § E. C. Smith 1227, June 24, 1945 (CS); J. S. 
Parson, July 31, 1907 (R^. Lake Co. : L. M. § N. T. Schedin, ? (RM). 
Larimer Co. ; H. D, Harrington 46757 July 6, 1950 (CS) ; G. E. Osterhout 
121, August 4, 1893 (RM); G. E. Osterhout 2871, July 25, 1904 (RM). Las 
Animas Co.; W. K. Berg 1958, June 25, 1897 (CS). Logan Co.; M. E. 
Mat hi as 354, June 16, 1929 (POM); G, E. Osterhout 1073, June 11, 1896 (RM); 
G. E, Osterhout 7188, June 17, 1930 (RM). Mesa Co. ; H. D. Harrington 
2714, May 25, 1947 (CS) ; H. D. Harrington 5"E7"C. Smith 1151, June 12, 1945 
(CS); C. L. Porter 6533, July 14, 1954 (RM). Minerai Co.; J. Murdock 
4867, August 20, 1911 (F). Moi^ezuma Co.; C. F. Baker, F. S. Earle § S. 
M. Tracy 31, June 22, 1898 (F,GH,POM). Montrose Co. ; H. D. Harrington 
4649, June 15, 1950 (CS) ; E. Payson 105, June 4, T9Ï3 (RM). Ouray Co. ; 
G, E. Osterhout 5309, July 23, 1915 (RM). Park Co. ; R. W. Woodwar^ 1883 
(GH). Pitkin Co.; I. W. Clokey 2981, SepteSBêr IT, 1917 (RM); C. L. 
Hitchcock et al. 3965, July 6, 1938 (RM), Rio Grande Co.: H. Hapeman, 
August 23,T9T7 (RM). Routt Co.; L. BensoîrT769, July 1, 1933 (POM); C. S. 
Crandall 124, July 11, 1894 (CS) ; H. D. Harrington 2195, June 26, 1946 
(CS); H. D. Harrington 3699, July 25, 1947 (CS) ; D. Isely 5221, July 18, 
1947 (ISC); G. E. Osterhout 2699, July 15, 1902 (RM); W. C. Sturgis, July 
14, 1903 (GH), San Miguel Co.; H. D, Harrington 7261, June 26, 1953 (CS) ; 
E. P, Walker 438, August 10, 1912 (G,RM), Summit Co.; T. D. A. Cockenell 
(F); K. K. Mackenzie 74, August 1901 (R^. TellerTb.; J, H. Ehlers 7601, 
June 22, 1939 (RM); F. Ramaley 1411, August 1-8, 1905" (RM). Weld Co.; 
H. D, Harrington 4063, May 30, 1948 (CS), Yuma Co.; G, E. Osterhout 5262, 
June 24, 1915 (RM). 
IDAHO; County not known; Coeur D'Alene Mountains; ?, April 24, 1909 
(RM); J. B. Lei berg TTT, July 30, 1895 (F,GH,POM,RM). ^ Co.; A. I. 
liilford, June 1892 (GH,NEB). Bannock Co.; R. J. Davis 62-34, May 13, 1934 
(IDS,RM). Boise Co,; J. A. Clark 112, July 13, 1911 (GH,POM,RM); R. J. 
Davis 134-37, June 13, 1937 (IDS); J. F. Macbride 805, May 8, 1911 (F,GH, 
RM). Bonner Co.; D. T. MacDougal, August 1892 (F). Canyon Co.; J. F. 
Macbride 191,Tune 7, 1910 ((H,RM) ; H. M. Tucker 627, May 25,"T936 (IDS). 
Idaho Co.; K. F. Baker, June 20, 1928 (RM) ; R. J. Davis 211-37, June 19, 
1937 (ÎÏÏS); R. J. Davis 3244, June 14, 1941 (IDS); R. J. Davis 2232, June 
24, 1941 (IDS); R. J. Davis 3513, June 24, 1941 (IDS); Q. Jones 111, June 
22, 1950 (GH) ; Spalding, ? (GH). Kootenai Co, ; A. A. Heller, August 1-10, 
1892 (F,GH); S. 0. Johnson 90, May 26, 1909~TRM); J. H. Sandberg, D. T. 
MacDougal § A, A. Heller 667, July 17, 1892 (GH,POM); S. N. Stephenson, 
July 3, 1954 (IDS). Latah Co. ; L. Abrams 630, May 1900 (POM,RM) ; R, 
Daubenmire 3890, May 15, 19W (IDS). Lemhi Co. ; E. B. § L. B. Payson 
1867, July 1, 1920 (GH,RM). Nez Perces Co. : A. A. Heller 314, June 5012, 
1892 (F); A. A. § E, G, HelleFir024, MayT, 1896 (ND) ; A. A, § E, G. Heller 
3415, July 14, 1896 (RM) ; J. H. Sandberg, D. T. MacDougal § A. A. Heller 
65, April 28, 1892 (RM); J. H. Sandberg, D. T. MacDougal § A. A. Heller 
314, June 4, 1892 (POM,KM). Owyhee Co.; R. J. Davis 2141, June 21, 1940 
(IDS); J. F. Macbride 520, July 31, T9Ï0 (RM); B. Maguire § A. H. Holmgren 
126375, June 12, 1946 (GH), Washington Co. ; J. A. Clark 221, August 10, 
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1911 (F). 
ILLINOIS; County not known; C. A. Egebretson 28, May 22, 1894 (F). 
Beach: N. V. Haynie 548, July 30, 1927 (F); 0, E. Lansing Jr. 3609, June 
1912 (F). Grants Crossing; M. E, Hutchinson, 1878 (F). Cook Co.; ?, 
June 12, 1891 (F); H. H, Babcock, ? (F); M. Bross, June 2, 1877^(F); A. 
Chase 2443, June 2, 1897 (GH); A. Chase 806, May 27, 1898 (Œ); V. H. 
Chase 9497 1/2, May 28, 1948 (F,ISC); F. C. Gates 99, June 1905 (F); N. V. 
Haynie, May 26, 1927 (F); N. V. Haynie 1559, June 8, 1929 (F); N. V. Haynie 
1807, May 17, 1930 (F); N. V. Haynie 2591, May 27, 1933 (F); N. V. Haynie 
3069, June 22, 1935 (F); A. King 388, May 26, 1918 (F); L. H. Knox, 1886 
(F); 0, E, Lansing Jr., June 18, 1902 (F); C. F. Millspaugh 3735, May 22, 
1913 (F); W. C. Ohlendorf, May 19, 1885 (F); R. J. Reich 244, June 11, 1960 
(F); F. A. Swink 2036, May 23, 1953 (F). De Kalb Co.: V. H. Chase 10323, 
May 22, 1949 (F). Du Page Co. ; E. C. SmitF,"^,"Flay 28, 1903 (F) ; F. A. 
Swink 1002, May 28,~r9ncFT7 L. M. Umback, May 27, 1897 (F,RM); L. M. 
Umback, May 26, 1898 (ISC); Mrs. R. Zickman, May 1952 (F). Kankakee Co.; 
R. A. Schneider 1195, May 28, 1939 (F). Lake Co.; G. N. Jones 15174, 
June 3, 1942 (NEB). La Salle Co.; J. M. Greenman, 0. E. Lansing Jr. § 
R. A. Dixon 195, JuneT-7, 1909 (F,GH); A. King 440, June 10, 1918 (F). 
McHenry Co,: J. A. Steyermark 64521, June 15, 1947 (F)j G. R. Vasey, ? 
(F). Menard Co.; E. Hall, 1862 (F). Ogle Co.; V. H. Chase 10337, May 22, 
1949 (F); V. H7 Chase 10352, May 22, 1945^X7 Will Co.; W. N. C. 27, 
May 25, 1909 (F); A. Byle 41, May 24, 1905 (F) ; H7T."skeels 209, June 6, 
1904 (F). 
INDIANA; County not known; A. C. Egebretson 42, June 1, 1894 (F). 
Porter Co. ; C. C. De am 20059, June 1, 1916 (GH). Joseph Co. ; Bro. 
Fox, May 22, 1948 (DAV); Steuben Co.; C. C. Deam, June 16, 1903 (GH). 
IOWA; Buena Vista Co.; B. Shimek, May 29, 1929 (ISC). Cerro Gor^ 
Co.; Mrs, Anderson, ? (PJ"* Dallas Co.; L. H. Pammel § Zimmerman 72, 
ÎSy 21, 1926 (GH), Dickinson Co.; "57 Shimek, June 8, 1917 (CS), Green 
Co.; C. R. Gunn 2844, September 12, 1963 (ISC). Hamilton Co.; C, R, Gunn 
15Sl, August 12, 1962 (ISC); C, R, Gunn 2849, May 28, 1964 "fTsC). Hardin 
Co,; L, H, Pammel, June 1927 (RM), Harrison Co,; B, Shimek, June 13, 
TÏÏ09 (ISC), Humboldt Co,; A, Hayden 3533, June 23, 1946 (ISC), Ida Co.; 
A. Hayden 3531, June 277 1945 (ISC). Kossuth Co.; A, Hayden, 3532, June 
23, 1945 (ISC), Linn Co,; B, Shimek, June 13, 1928 (ISC); R, Whaley, May 
20, 1918 (ISC). MTTsTo. ; B, Shimek, May 29, 1925 (ISC), Mitchell Co,; 
B, Shimek, June 8, 1918"%ISC); P, Woods 185, July 17, 1917 (ISC), TGhona 
Co.; D, Isely 6114, May 16, 1952 (ISC), O'Brien Co,; B. Shimek, June 22, 
1933 (ISC). Osceola Co,; C, R, Gunn 2555, August 26, 1962 (ISC); C, R, 
Gunn 2556, August 26,"1962 (ISC); B, Shimek, May 27, 1929 (ISC). Palo Alto 
Co,; A, Hayden 4070, May 5, 1935 (GH,ISC); A. Hayden 4075, June 277T935 
TTSC); A, Hayden 4076, October 12, 1935 (ISC); A, Hayden 10025, May 15, 
1937 (ISC); B, Shimek, June 11, 1925 (ISC). Pocahontas Co.: D, Clawson 
1253, June 18, 1954 (ISC); A, Hayden 3529, June 23, 1945"TlSC); A, Hayden 
3530, June 23, 1945 (ISC); R, McDill 133, June 20, 1952 (ISC). Polk Co,; 
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G. Lucas 57, May 17, 1962 (ISC); G. Lucas 58, May 17, 1962 (ISC). 
Pottawattamie Co.; B, Shimek, May 20, 1903 (ISC). Sac Co.; L. H. Pammel, 
June 9, 1930 (ISt); B. Shimek, May 21, 1921 (ISC) ; BT3hmek, May 27, 1921 
(ISC), Shelby Co.: T. J. Fitzpatrick, May 19. 1894 (RM). Story Co.: ?. 
May 1869 (NEB);"r, 1890 (ISC) ; E. D. Bail, May 30, 1893 (ISCTTST^ks, 
June 4, 1929 (ISC); S. W. Beyer, May 17, 1887 (ISC); G. Carver, 1895 (ISC); 
M. Crane, May 28, 1897 (ISC); R. I. Cratty, June 2, 1928 (ISC); J. B. Elder, 
July 23, 1953 (ISC); H. S. Faucett, 1903 (ISC); C. R. Gunn 2566, September 
15, 1962 (ISC); C. R. Gunn 2827, June 20, 1963 (ISC); A. Hayden, May 21, 
1901 (ISC); 0. F. Hobart Jr., May 21, 1952 (GH); L. H. Pammel, 1891 (ISC); 
L. H. Pammel, June 4, 1907 (ISC); L. H. Pammel § A. W. Hess 3548, May 25, 
1901 (ISC); B. L. Ridley 35, May 27, 1957 (ISC); K. Sadanaga, May 25, 1955 
(AHUC); W. A. Weber 620, May 17, 1938 (ISC). Van Buren Co.; B. Shimek, 
June 14, 1902 (ISC). Wapello Co.; A. Hayden TI3Ï6, ApiîT 26, 1938 (G, 
ISC); B. Shimek, May 4, 1902 (TSt). Webster Co.: P. Monson 3859, May 25, 
1957 (ISC). Winneshiek Co.; ?, May 29, 1881 USC); ?, May 22, 1896 (ISC); 
M. F, L. Fitzpatrick, June 11, 1895 (F); B. Shimek, July 17, 1903 (ISC); 
W. L. Tolstead, June 7, 1933 (ISC). Woodbury Co.: A. Hayden 8467, June 1, 
1941 (ISC), Worth Co.; L. H. Pammel 123, June 4, 1926 (ISC). Wright Co.: 
L. H. Pammel, July 3, 1924 (ISC); B. Shimek, June 10, 1920 (ISC). 
KANSAS: Leavenworth Co.: A. S. Hitchcock 665, 1896 (GH,RM). 
MICHIGAN; Berrien Co.: G. D. Fuller 12162, May 18, 1946 (F). 
Calhoun Co.; G. B. Grant, June 12, 1909 (F). Cheboygan Co.: F. J. 
Hermann T552, July 1, 1928 (F). Chippewa Co.: R. McVaugH~§ C. E. Wood Jr. 
(GH). Genesee Co.: E. E. Sherff, June 8,"T909 (F). Jackson Co.: S. H. § 
D, R. Canç, MayT6, 1896 (F) ; S. H. § D. R. Camp, May 24, 1897"TF). Kala­
mazoo Co.; A. B. Burgess 48, June 6, 1903 (F); A. B. Burgess 71, June 6, 
1903 (FJ*. Keweenaw Co.: H. R. Bennett 8, July 6, 1956 (F) ; H, R. Bennett 
6722, July 20, 1958 TF) ; N. C. Fassett 20101, July 3, 1938 (F); M. L. 
Femald § A. S. Pease 3400, July 4, 1934 (GH). Marquette Co.; G. C. 
Harrison, June 9, 1908 (GH). Menominee Co.; J. H. Schuette, July 11, 1891 
(F) ; F. F, Wood 1691, July 2, 1891 (CS,F'^B). Ontonagon Co, : L. H. 
Pammel § Fisk 501, July 13, 1926 (ISC). 
MINNESOTA: County not known; F. L. § C. E. Moore, June 8, 1898 (RM). 
Benedict: H. F. Bergman 3040, July 13, 1914 (POM). Leaf Mountain: J. E. 
Canpbell, July 1897 (RM). Beltrami Co.; Mrs. R. Westley, July 22, 1918 
(ISC). Carlton Co.: J. H. Sandberg"T27, June 9, 1891 (F); J. H. Sandberg 
195, June 1SÔ1 (Î5H). Cass Co.; L. H. Pammel 117, July 24-26, 1925 (ISC); 
L. H. § H. E, Pammel 2T77"JûTy 29, 1914 (ISC). Clay Co.: W. G. Solheim, 
June 12, 1928 (RM); W. G, Solheim 249, June 12, 1929 Clearwater Co.: 
S. Cotter 668, July 30, 1948 (DAV); M. L. Grant 2843, July 18, 1928 (ISCj; 
M. L. Grant, July 17, 1929 (F); D. Isely 6458, August 14, 1953 (ISC); J. H. 
Sandberg 1081, June 28, 1891 (NEB). Cook Co. : F. K. Butters, G. W, Bums 
§ M. J, Hendrickson, June 5, 1938 (GH); F.T. Butters § J. W. Moore 10797A, 
July 1, 1939 (GH); C. 0. Rosendahl & F. K. Butters 4568, July 3, 1924 (GH). 
Douglas Co.: J. Campbell, July 1897 (F); P. Johnson 558, June 4, 1941 (GH, 
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ISC). Hennepin Co. ; R, M. Hmphrey, May 29, 1929 (ISC); C. M. King, May 
22, 1903 (iSC) ; E7 P. Sheldon, May 1895 (F). Itasca Co.: R, I. Cratty, 
August - September 18, 1919 (ISC); A. M. Johnson 3146, July 10, 1928 (GH). 
Koochiching Co.; H. S. Kellogg 123, August 20, 1914 (ISC). Nicollet Co. ; 
C. A, Ballar3r7 June 1892 (GH,RM). Nobles Co.: J. W. Moore § R. M. Tiryon 
Jr. 17599, July 9, 1945 (RM). Ramsey Co.; J, G. Smith, 1888 (NEB). St. 
Louis Co. ; L. Clîçper, July 30, 190/X^SC) ; D. Isely 6362, August 17,"1^53 
(ISC). Scott Co.; J. W. ffoore 12986, June 18, 1940 (GH). Steams Co.; 
R. Gwelin, May^Jime 1875 (ISC) ; E. B. Watson, July 16, 1902 (ISÙ). Wihona 
Co.: J. M. Holzinger, May 1886 (RM); J. M. Holzinger, June 1, 1887 (F,GH) ; 
77 M. Holzinger, June 9, 1888 (NEB); J. M. Holzinger, June 1, 1889 (NEB). 
MISSOURI; Adams Co.; K. K. Mackenzie, May 23, 1897 (RM). Atchison 
Co.: J. A, SteyermarkT4361, May 20, 1947 (F). Jackson Co.; B. F. Bush 
81, May 27, 1894 (GH,ND); B. F. Bush 1690, May 18, 1902 (GH); K. K. 
Mackenzie, May 23, 1897 (F,ISC). Platte Co.; J. A, Steyermark 67531, May 
15, 1949 (F). 
MONTANA; County not known; H. N. Whitford 149, August-September 1902 
(F). Kootenai River; Jennings, May 29, 1895 (F). Midvale; L. M. Umback 
166, June 26, 1903 (F,RM). Wild Horse Island; Mr. Elrod, July 17, 1907 
(POM). Broadwater Co.; J. W. Blankenship, June 1901 (GH). Flathead Co.; 
H. B. Ayers 12, June 1883 (ND) ; Mrs. J. Clemens, July 17, 1908 (F) ; M.T. 
Jones 8170, July 17, 1908 (PO^Q; M. E. Jones 8169, July 18, 1908 (POM); 
M. E. Jones 8171, August 4, 1908 (POM); M. E. Jones, September 29, 1908 
(POM); H. N. Whit ford 215, August-September, 1902 (F). Gallatin Co. ; 
W. W. Jones, June 23, 1901 (ffl) ; P. A. Rydberg § F. A. gessey 4511, June 
11, 1897 (F). Glacier Co.: L. Benson 5190, July 1^, 1933 (POM); C. L. 
Hitchcock 2015, July 30, 1933 (POM,RM) ; W. T. McLaughlin 3270, July 8, 1934 
(F); B., R., § C. B. Maguire 15538, July 4, 1934 (GH); T. G. § E. C. Yuncker 
6763, August 9, 1937 (F). Lake Co.; C. L. Hitchcock 17723, June 27, 1948 
(RM); M. J. Reed § F. A. BarRleyT625, June 15, 1938 (DAV). Lewis and 
Claric Co.; C. L. Hitchcock 17904, July 1, 1948 (RM); C. L. Hitchcock 
18054,"July 4, 1948 (RM); F. D. Kelsey 237, 1887 (ND). Lincoln Co.: C. L. 
Hitchcock 17695, June 25, 1948 (RM). Missoula Co.; ?, July 1915~riSC) ; 
F. A. Barkley 2583, June 11, 1938 (F); M. Brunsvold § M. Carter 16, April 
30, 1939 (GH,POM); M. J. Elrod, July ? (F); C. L. Hitchcock § C. V. Muhlick 
11466, July 25, 1945 (GH,RM) ; J. E. Kirkwood 1755, June 19, 1924 (GH,RM); 
Phillips § Hill 3, May 27, 1939 (F). Powell Co.; C. L. Hitchcock S C. V. 
Muhlick 11590, June 25, 1945 (RM); C. L. Hitcïïcbck S C. V. Muhlick 11566, 
June 26, 1945 (RM). Teton Co.; F. W. Hunnewell II 2072, July 22-28, 1913 
(GH) ; M. P. Russell, AugustTl, 1917 (GH). 
NEBRASKA; Cass Co.; J. M. Bates, June 13, 1906 (GH,NEB); J. G. 
Smith, 1887 (NEBJTTT.T. Webber 5189, May 21, 1887 (NEB). Douglas Co.; 
W. Cleburne ? 23, 1884 (NEB); W. Clebume, May 23, 1887 (NEB). NemâEa Co.; 
F. Fisher, April 23, 1883 (NEB); E. F. Good 5190, May 28, 1885 (NEB). 
Otoe Co. ; H. J. Webber, June 7, 1873 (NEB); H. J. Webber, June 1889 (NEB). 
York Co*.; C. E. Lively, May 25, 1912 (NEB). 
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NEVADA: Douglas Co. : I. Tidestrom 10310, July 6, 1919 (RM). 
Humboldt Co. : W. P. Tayler § C. H. Richardson Jr. 82, July 1909 (POM). 
Lincoln Co. : L. N. Goodding 923, May 23, 1902 ((2i,NEB,P0M,RM). Mineral 
Co.: A.TT. Alexander § L. Kellogg 3859, July 12, 1944 (GH,RM) ; I. 
TTdestrom 10113, June 27, 1919 (F). Washoe Co.: A. A. Heller 9803, July 
10, 1909 (F,GH); P. B. Kennedy 1854, May 30, 1912 (AHUC,F,ISC,POM) ; E. 
Palmer 64, August 20, 1876 (F). IVhite Pine Co.: B. Maguire § R. J. 
Becreht 2675, June 16, 1933 (POM). 
NEW JERSEY: Sussex Co. ; L. Griscorn 9585, June 20, 1920 (GH). 
NEW NEXICO: County not known: E. Palmer, 1869 (GH) ; C. Wright 945, 
1851 (GH); H. H. Rusby 5057"August 1881 (CS) ; G. R. Vasey 115, 1881 (CS); 
G. R. Vasey 200:7^1881 (CS). Hematite: N. K. Berg 737, July 8^1897 (CS); 
N, K. Berg 743, July 7, 1897 (CS). Pecos Canyon: E. F. Castetter 1271, 
June 6, 1931 (RM). Pecos River National Forest : P. C. Standley 4000, June 
29, 1908 (F). Colfax Co.: C. R. Gunn 2582, May 25, 1963 (ISC); C. R. Gunn 
2583, May 25, 1963 (ISST; C. R. Gunn 2587, May 25, 1963 (ISC); C. R. Gunn 
2598, May 25, 1963 (ISC). Dona Ana Co. : E. 0. Wooton, August 16, 1895 
(POM). Lincoln Co. : L. C. Hinckley"T62, June 1936 (F) ; E. 0. Wooton 535, 
August 12, 1897 TÎTD). Los Alamos Co.: Bro. G. Arsene 17134, March 7, 1926 
(F). Mora Co.: Sister M. Marcelline 2031, July 14, 1936 (F). Otero Co. ; 
B. Barlow, T~(F); E. 0. Wooton, July 12, 1899 (GH). Sandoval CoT: 
Goodwin, August 22, 1932 (GH) ; A. D, Read, July 15, I9l5 (iSC). San Juan 
Co.; S. D. McKelvey 4620, Nfay 24, 1934 (GH). San Miguel Co. ; Bro. Anect 
95r, June 1921 (F); F. F. Castetter 1044, July 5, 1931 (RM) ; L. C. Hinckley, 
June 1963 (GH) ; F. G. Orsen 18808, May 17, 1927 (POM); W. C. Sturgis, May 
14, 1902 (GH); G. R. Vasey, June 1881 (ND). S ante Fe Co. : Bro. G. Arsene 
S Bro. A. Bendict 17197, July 13, 1926 (ISC) ; Sister M. Marcelline 1896, 
June 1, 1936 (F) ; M. C. Wiegand § G. B. Upton 3690, June 4, 1922 (F). 
Socorro Co. : 0. B. Metcalfe 278, July 20, 1903 (GH,P0M,RM); 0. B. Metcalfe 
464, August 13, 1903 (RM). Taos Co.: Sister M. Marcelline 1980, July 7, 
1936 (F). 
NEW YORK: County not known: H. P. Sartwell, ? (GH). Cayuga Co. : 
K. M. Wiegand 6750, June 20, 1916 (GH). Chemung Co. : T. F. Lucy 7?l9, 
June 11, 1898 (F). Chenango Co. : A. L. Co ville,Tune 14, 1884 (POM); 
D. D. Keck § F. G. Hills, June 4, 1898 (CS). Erie Co. : G. W. Clinton, ? 
(F). Niagara Co. : Burgess, ? (ISC) ; J. R. ChurchiTT, June 9, 1893 (ISC). 
Ontario Co.: J. Hall, 1828-1834 (F). Otsego Co.: T. F. Lucy 682, June 
11, 1898"1!^). Tompkins Co.: ?, June 27, 1875 (ISC) ; ?, June 1, 1878 (CS) ; 
Mrs, C. A. Knowlton, June'T916 (GH) ; L. H. MacDaniels 4451, July 20, 1915 
(GH); P. A. Munz 787, July 26, 1916 (POM); K. M. Wiegand, June 20, 1893 
(RM); R. S. Wo glum, June 1923 (POM). Yates Co.: ?, ? (F). 
NORTH DAKOTA: County not known: 0. A. Stevens, June 20, 1935 (F). 
Barnes Co. : H. Lee, June 30, 1891 (GH). Bottineau Co.: F. J, Crider & 
M. D. AtTins 35a, July 4, 1947 (RM). Burleigh Co. : T. J. Crider § M. D. 
Atkins 35, July 4, 1947 (RM). Cass CoT: 0. A.Ttevens, June 20, 1935 (ffl). 
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Grand Forks Co.: M. A. Branson, 1894 (F); S. L. Rider, June 26, 1896 (F). 
La Moure Co.: H. F. Bergman 1819, June 27, 1912 (F). McHenry Co.: 
Wright, August 17, 1891 (RM). Rolette Co.: E. T. Tufte 73, July 4, 1911 
(IU4). Stutsman Co.: L. L. Perrine, July 6, 1897 (RM). 
OHIO: Geauga Co.: G. B. Ashcraft, June 1897 (F,GH); J. R. Watson, 
June 8, 1897 (F). Lucas Co.: H. A. Young, June 25, 1883 (GH). Ottawa Co.: 
E. L. Moseley, May 26, 1900 (F). 
OREGON: County not known: W. C. Cusick 1902, May 31, 1898 (F, RM); 
W. Hall 116, 1871 (GH). Mount Grayback: C. V. Piper 6161, June 15, 1904 
(GH). Sauvie's Island: T. Howell, June 24, 1883 (F). Spalding: G. Thurber, 
? (F). Benton Co.: Elmer S Palm, May 7, 1951 (ISC); A. I. Mulford, May 31, 
1892 (NEBJ! Clackamas Co.: J. C. Nelson 2108, May 4, 1918 (GH). Columbia 
Co.: G. R. Hyslop, June 25, 1935 (DAV). Coos Co.: H. H. Smith 359lA, 
March 30, 1911 (F); H. H. Smith 3591B, March 30, 1911 (F). Crook Co.: W. 
C. Cusick 2686, July 20, 1901 (F, GH, RM); W. C. Cusick 2689, JulyTO, 
1901 (F); A. R. Kruckeberg 2155, July 6, 1950 (DAV); A. R. Kruckeberg 2156, 
July 6, 1950 (RM); K. Whited, July 4, 1927 (ISC). Curry Co.: C. L. • 
Hitchcock 19928, July 1, 1953 (DAV). Douglas Co.: t. Howell 19211, June 
5, 1895 (ND). Hood River Co.: ?, May 1885 (P^; L. Abrams 9358, July 
25-28, 1922 (PORTTL. Benson 2531, July 31, 1930 (POM); J. W. Thompson 
5078, July 22, 1928 (GH); K. Whited 1119, April 22, 1924 (ISC). Jackson 
Co.: E. I. Applegate 142, May 30, 1895 (GH); E. W. Hammond 98, May 13, 
1^92 (CS); E. W. Hammond 98, May 19, 1893 (CS,RM); C. L. Hitchcock 5 J. S. 
Martin 5052, June 29, 1939 (POM,RM). Josephine Co.: C. R. Gunn 2726, 
June 4, 1963 (ISC); L. F. Henderson 5770, March "JT, 1926 (RM); W. P. 
Howell, May 24, ? (GH); H. S. Prescott, May 1912 (POM); H. S. Prescott, 
May 7, 1912 (RM); H. S. Prescott, May 17, 1912 (F). Klamath Co.: E. I. 
Applegate 148, June 21, 1896 (GH); B. Maguire S A. H. Homgren~T6539, June 
21, 1946 (GH); J. M. Thompson 13140, July 5, 1936 (GH). Malheur Co.: 
J. B. Leiberg 2326, June 19, 1896 (F,GH). Multnomah Co.: Drake ^ "Dickson, 
May 1889 (F); G. Fisher, June 25, 1920 (F); E. P. SheTïïbn, July 28, 1902 
(F,GH); E. P. Sheldon S11996, May 11, 1903 (F); E. P. SHeldon S12035, May 
11, 1903 (F); E. P. Sheldon, May 24, 1903 (F); E. P. Sheldon, July 1, 1903 
(F). Polk Co.: ? 76, May 28, 1893 (F); C. R. Gunn 2742, June 5, 1963 
(ISC). Wallowa Co.: L. Constance, R. C. Rollins ^ L. A. Dillon 1555, May 
14, 1936 (GH); E. P. Sheldon 8091, May 19, 1897 (RM). Wasco Co.: C. R. 
Gunn 2750, June 6, 1963 (ISC); C. L. Hitchcock ^ J. S. Martin"T812, June 
20, 1939 (POM); G. N. Jones 4107, July 16, 1933 (ISC,POM); J. Lunell, May 
10, 1906 (RM). Washington Co.: C. L. Hitchcock § C. V. Muhlick 21556, 
May 29, 1958 (RM); E. Walker, 1889 (NEB); L. B. Walker, 1899 (NEB). 
Wheeler Co.: L. F. Henderson 5391, June 3, 1925 (GH); J. B. Leiberg 129, 
May 29, 1894 (F,GH). Yamhill Co.: C. R. Gunn 2746, June 5, 1963 (ISC). 
PENNSYLVANIA; County not known: G. H. E. Muhlenberg 211, ? (B holotype 
of Vicia americana var. americana). Bradford Co.: W. C. Barbour 651, 
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May 18, 1899 (GH,RM). Centre Co.: J. T. Rothrock, June 8, 1868 (GH); 
J. T. Rothrock, June 9, 1868 (FJ; H. A. Wahl 1307, May 21, 1942 (ISC). 
Lancaster Co.; A. A. Heller, May 17, 1889 (GH); J. K. Small, June 4, 1889 
(F); J. K. Small, June 5, 1889 (F). Montgomery Co.: C. D., June 16, 
1867 (ND). Northampton Co.: A. P. Garber, June 1870 (F); T. Green, May 
24, 1859 (F). 
SOUTH DAKOTA: County not known: Black Hills: W. H. Forwood, 1889 
(GH); H. E. Hayward 382, August 11, 1926 (F); H. E. Hayward 607, August 23, 
1926 (RM); H. E. Hayward 1227, 1927 (F): H. £. Hayward 1835, 1927 (F); H. 
E. Hayward 1885, 1927 (F); H. E. Hayward 2083, 1927 (F); H. E. Hayward 
1742, June 29, 1927 (RM); H. E. Hayward 2237, July 21, 1927 (F,RM); H. E. 
Hayward 2272, July 22, 1927 (F,RM); H. E. Hayward 2714, August 5, 1927 (F, 
RM); J. Murdock Jr. 3086, July 12, 1908 (F); G. E. Osterhout 7093, July 12, 
1932 (RM). Black Hills National Forest: J. Murdock Jr. 3086, July 12, 1908 
(GH); J. Murdock Jr. 4104, June 17, 1910 (F,GH). Gerry Peak: A. C. 
Mcintosh 1081, August 14, 1938 (RM). Maple River: C. H. Flynn, June 10, 
1880 (ISC). Pactola: C. C. O'Hara 6, July 1, 1928 (RM). Brookings Co.: 
J. J. Thomber, June 10, 1894 (GH); T. A. Williams, June 25, 1891 (GHjT 
Lawrence Co.: H. E. Hayward 127, August 1, 1926 (F,ISC); H. E. Hayward 
303, August 8, 1926 (F); H. E. Hayward 2705, 1926-27 (F); H. E. Hayward 
1146, 1927 (F); H. E. Hayward 2237, 1927 (F); H. E. Hayward 2401, 1927 (F); 
F. E. Hitchcock § W. H. Over 13826, July 6, 1917 (RM); C. M. King, August 
1915 (ISC); W. H. Over 16071, August 4, 1924 (RM); W. H. Over 16959, August 
20, 1925 (RM); E. J. Palmer 37136, June 20, 1929 (GH); E. J. Palmer 37517, 
June 24, 1929 (GH). Meade Co.: P. A. Rydberg 641, June 28, 1892 (NEB, 
RM). Pennington Co.: H. E. Hayward 972, 1927 (F); H. E. Hayward 1742, 
1927 (F); A. C. Mcintosh A152, July 13, 1924 (RM); A. C. Mcintosh A50, 
July 15, 1924 (RM). 
UTAH: County not known: Asa: M. E. Jones 6030D, September 11, 1894 
(POM). Big Cottonwood Canyon: P. A. Rydberg 6791, July 8, 1905 (RM). 
Fillmore Forest: D. M. Leibig 163, July 5, 1922 (ISC). Silver Lake: M. E. 
Jones, July 30, 1880 (POM). Cache Co.: B. Maguire 3534, June 11, 1932 
(POM); C. P. Smith 1651, June 13, lW9 (RM). Carbon Co.: E. H. Graham 
9612, July 11, 1935 (F,GH). Duchesne Co.: E. Graham 9277, June 19, 1935 
(F,GH); B. F. Harrison § A. Nisson 8793, July 2, 1938 (IDS). Garfield Co.: 
H. Dixon 817, July 1930 (F). Grand Co.: E. B. §L. B. Payson 4094, July 
31, 1924 (GH,RM). Iron Co.: E. H. Graham 8651, July 29, 1933 (F,GH). 
Juab Co.: J. A. Harris C25118, July 3, 1927 (GH). Kane Co.; M. E. Jones 
5289, May 23, 1894 (POM). Morgan Co.: J. A. Mullyard 586F, June 2, 1931 
(RM); L. H. Pammel § R. É. Blackwoo? 3973, July 18-24, 1902 (GH). Salt 
Lake Co.: W. Cleburne, July 4, 1896 (NEB); Mrs. J. Clemens, May 16, 1908 
(^); Firs. J. Clemens, May 29, 1908 (F); Mrs. J. Clemens, July 7, 1908 (GH); 
A. 0. Garrett, June 1904 (GH); A. 0. Garrett 1322, July 1905 (GH); A. 0. 
Garrett 1784, June 12, 1906 (GH,F); A. 0. Garrett 2095, October 6, 1906 
(POM); A. 0. Garrett 2135, June 29, 1907 (F); A. 0. Garrett 6256, June 20, 
1933 (F); A. 0. Garrett 6258, June 20, 1933 (RM); M. E. Jones 1937, June 1, 
1880 (POM); M. E. Jones 1444, June 3, 1880 (F,P0M,RM); W. W. Jones 428, 
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July 1917 (GH); F. E. Leonard, June 9, 1883 (ISC); F. E. Leonard, June 9, 
1884 (POM); P. A. Rydberg 6142, June 12, 1905 (GH,RM); C. P. Smith 1832a, 
July 16, 1909 (RM); R. K. Vickeiy Jr. 2015, July 5, 1958 (GH); R. K. 
Vickeiy Jr. 2401, August 14, 1959 (GH). San Juan Co.; A. H. Holmgren § 
S. Hansen 3372, June 17, 1944 (GH). Sanpete Co.: M. E. Jones 5554A, June 
8, 1894 (POM); I. Tidestrom 2075, May 15, 190F'(ffl). Sevier Co. ; H. Dixon 
519, ? (F). Summit Co.: G. J. Goodman 1854, July 3, 1931 (GHJ"; Utah Co.: 
?, May 12, 1931 (IDSTT M. E. Jones 5493, June 25, 1894 (RM); E. Larsen 
7129, June 10, 1933 (RM). Washington Co.; D. Hall ENIO, May 30, 1935 (F). 
VIRGINIA: Rockbridge Co.: E. B. Bartram. May 30, 1909 (GH). Smyth 
: J. K. Small, ? (F,Œ). 
WASHINGTON: County not known: C. A. P., June 1888 (F); G. R. Vasey 
255, 1889 (01). Olympic Range; J. W. Grant 174, May 28, 1902 (F). 
Tukanan: Lake § Hull, July 2, 1892 (F). Asotin Co.: A. Cronquist 5720, 
April 23, 1949 (GH); C. L. Hitchcock § C. V. MuhTTck 8363, May 27, 1944 
(RM); C. L. Hitchcock § E. Samuel 2536, May 16, 1935 (POM,RM). Chelan Co.; 
L. Benson 1571, June 14, 1924 (POM); G. G. Hedgcock, June 23, 1933 (DAVJT 
C. L. Hitchcock 17241, June 14, 1948 (RM). Clallam Co.; A. D. E. Elmer 
2534, June 1900 (POM); J. M. Grant, May 15, 1915 (RMJT J. M. Grant, April 
1915 (RM); J. W. Thompson 7511 1/2, July 18, 1931 (GH). Douglas Co.: J. 
H. Sandberg § J. B. Leiberg 308, June 25, 1893 (F,GH). Ferry Co. : H. T. 
Rogers 649, June 10, 1940 (ISC,POM). Garfield Co. : C. L. HitcïTcock § C. 
V. Muhlick 8328, May 26, 1944 (GH,RM). Grant Co.: J, H. Sandberg § J. B. 
Leiberg, ? (F); Grays Harbor Co.: J. M. Grant, 1917 (F). Island Co.; L. 
Benson 1365, May 11, 1929 (POR}"; J. M. Grant, May 1920 (F) ; J. M. Hrant, 
April 1922 (RM); J. M. Grant, May 1924 (ISC); J. W. Thompson 6060, April 
25, 1931 (POM). King Co.; ?, June 17, 1895 (F); L. Benson 1460, May 24, 
1929 (POM); M. R.~FT2iout 192, June 6, 1930 (POM); T. E. Savage, J. E. 
Cameron § F. E. Lenocker, June 20 - July 12, 1898 (F). Kittitas Co.: L. 
Benson 5516, July 29, 1933 (POM); C. L. Hitchcock 17218, June 12,'T948 
(RM); S. P. Sharpies 140, May-September 1913 (GH); S. P. Sharpies 142a, 
May-September 1913 (GH); J. W. Thompson 14770, June 22, 1940 (GH). 
Klickitat Co.; M. E. Jones 25375, June 29, 1930 (POM); W. N. Suksdorf, 
May 1891 (FJ"; W. N. Suksdorf, May 8, 29, 1891 (F) ; W. N. Suksdorf 2013, 
May 8, 29, 1891 (GH,ISC,WSP syntypes of V. acicularis Greene); W. N. 
Suksdorf 2014, May 14, 1891 (F,GH,ISC); W. N. Suksdorf 2111, May 21, 1892 
(WSP holotype, F,GH isotypes of V. americana var. pallida Suksdorf); W. N. 
Suksdorf, June 3, 1892 (F); W. N. Suksdorf 212, June-July 1892 (GH); W. N. 
Suksdorf, June 3, July 1892 (F); W. N. Suksdorf 2590, May 22, 1897 (GH); 
W. N. Suksdorf 2643, May 21, 1900 (WSP holotype, F,ISC isotypes of V. 
washingtonensis Suksdorf); W. N. Suksdorf 6983, May 9, 1910 (GH), ïewis 
CÔT: A. A. 5 E. G. Heller 3951, June 16, 1898 (F,GH,NEB,POM,RM). Lincoln 
ïô. ; M. E. Jones, May 20, 1905 (POM). Okanogan Co.: H. St. John 7744, 
July 3, 1923 (POM). Pend Oreille Co.: J. M. Thompson 9214, June 24, 1933 
(GH,POM), Pierce Co.: R. Albertson 193, July 14, 1958 (ISC); W. J. 
Eyerdam, May 29, i537 (F). San Juan Co.: C. C. Engleberg, June 20, 1905 
(NEB); C. C. Engleberg, July 1905 (NElJ; C. Reynolds 26, July 1914 (F); 
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S. M. § E. B. Zeller 799, June 25 - August 1, 1917 (GH) ; S, M. § E. B, 
Zeller 800, June 25 - August 1, 1917 (GH). Skamania Co.: L. L. Goodwin 
20, July 13, 1903 (FOM). Snohomish Co.; J. M. Grant, June 1927 (POM). 
Spokane Co.; F. 0. Kraeger 599, June 30, 1902 (GH); T. Large 97, June 24, 
1923 (RMTT Sister M. Milburge 1206, July 11, 1936 (GH); G. W. Turesson, 
September 1, 1912 (RM). Walla Walla Co.; Mrs. L. P. Anderson. June 15, 
1883 (GH); C. L. Hitchcock § C. V. ^Wîlïck 8265, May 24, 1944 (GH,RM); R. 
M. Homer R97 B151, May 13, 1897 (GH); R. M. Homer R276 B150, June 26, 
1897 (GH). Whitman Co. ; A. D. E. Elmer 61, June 4, 1896 (POM); A. D. E. 
Elmer 2650, June 189Sr~(P0M); J. E. Weaver, May-June 1914 (NEB). Yakima 
Co.; J. S. Cotton 372, May 18, 1901 (GH,RM); J. S. Cotton 399, June 11, 
T5bl (GH,RM); J. S. Cotton 1089, May 27, 1903 (GH); E. Nelson 1517, July 4, 
1923 (RM); U. H. Zubeibuhler, July 15, 1938 (GH). 
WEST VIRGINIA: Greenbrier Co.: F. W. Hunnewell 6722. July 3. 1920 
(GH). 
WISCONSIN: County not known; J. H. Schuette, June 7, 1881 (F). 
Ashwabenan; J. H. Schuette, June 8, 1878 (F). Otter Creek: N. Haynie 852, 
May 22, 1928 (F). Powder Mill: M. H. Fitch, June 1, 1889 (POM). Rukauna: 
J. H. Schuette, May 31, 1891 (F). Wells: H. C. Benke 3876, June 15, 1923 
(F). Bayfield Co. ; L. Griscom, June 13, 1928 (GH). Brown Co. ; N. C. 
Fassett S A. M. Keefe 17211, July 16, 1934 (GH); J. H. Schuette, May 28, 
1880 (F) ; J. H. Schuette, June 20, 1882 (F,GH); J. H. Schuette, July 15, 
1884 (F) ; J. H. Schuette, June 5, 1889 (F) ; J. H. Schuette, May 28, 1899 
(F). Dane Co.; J. R. Heddle 1126, June 22, 1908 (F). Door Co.; H. R. 
BennetFlSiZO, May 23, 1959 (F) ; N. C. Fassett 17374, June 16, 1935 (F,GH) ; 
J. H, Schuette, July 6, 1882 (F); J. H. Schuette, June 24, 1885 (F). 
Lincoln Co. ; F. C. Seymour 12554, June 6, 1951 (ISC). Marquette Co.: C. 
C. Wadmonî § N. C. Fassett 17864, June 29, 1935 (GH). Outagamie Co. : E. 
N. Tallmadge, June 14, 1886 (GH). Polk Co. : Mrs. C. F. Baker 8207, June 
5, 1899 (POM). Rock Co. ; N. Haynie, June 14, 1927 (F); N. Haynie 2491, June 
1932 (F). Sawyer Co". : E. M. § N. Gilbert, June - July 1943 (ISC). Vernon 
Co.: L. H. Pammel, 1887 (ISC). Walworth Co.: N. Haynie 2271, May 30, 
1931 (F); R. Larrabee, July 5, 1891 (ISC); A. H. Scoville, May 24, 1884 (RM). 
Winnebago Co. ; J. H. Schuette, June 16, 1890 (F). 
IVYOMING: County not known: French Creek; R. J. Davis 483-W, July 20, 
1934 (IDS), Mantrose; E. Payson 105, June 4, 1913 (F,GH). Rock River: E. 
A. Bartholomew 4617, August 24, 1911 (RM), Albany Co.: B. C. Bufftim, May 
26, 1892 (ND); A. Nelson 1450, July 29, 1895 (RM); A. Nelson 1478, July 29, 
1895 (GH,RM); A. Nelson 3916, August 8, 1897 (RM); A. Nelson 9734, July 15, 
1916 (RM), Carbon Co.; L. N. Goodding 1740, July 31, 1903 (F,GH,RM); C. 
R. Gunn 2808, June 9T 1963 (ISC); C. R. Gunn 2812, June 9, 1963 (ISC) ; D. 
Isely 5178, July 17, 1947 (ISC) ; D. Isely 5206, July 18, 1947 (ISC) ; A. S 
R. A. Nelson 826A, July 14, 1933 (RM); A. § R. A. Nelson 3185, July 11, 
1938 (GH,NEB,RM); G. E. Osterhout, July 21, 1898 (F) ; C. L. Porter 1335, 
June 11, 1933 (RM); C. L, § M. W. Porter 8697, June 3, 1961 (RM). Converse 
Co, ; E, B, § L, B, Payson 4794, June 20, 1926 (RM). Crook Co,: G, V. 
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Ownbey 380, June 10, 1938 (RM); G. B. Ownbey 381, June 10, 1938 (RM); C. L. 
§ M. W. Porter 7819, June 24, 1959 (RM); C. L. § M, W. Porter 7837, June 24, 
1959 (RM); C, Rutter, June 1891 (NEB). Natrona Co.: A, Nelson 3867, July 
28, 1897 (RM), Sweetwater Co.: E. D, Merrill § E, N. Wilcox 573, June 20, 
1901 (RM); A. Nelson 3703, ^xly 12, 1897 (ND,RM); C. L. Porter § R. C. 
Rollins 5685, July 28, 1851 (GH,RM). Teton Co.: R. Pierson 1236, July 7, 
1933 (RM); R. Pierson § L. Williams 226, June 6, 1931 (RM). Uinta Co.: W. 
Cleburne, August 2, 1874 (NEB); G. J. Goodman § L. B. Payson 278, August 3, 
1927 (RM). Washakie Co.: B, C, Buffum 101, June 2, 1909 (RM). Weston Co.; 
A. Nelson 9499, July JT, 1910 (RM). 
Vicia americana var. minor Hooker 
CANADA; ALBERTA; District not known: Brownfield; W. M. Buswell 8, 
1908 (F). Calgary; M. A. Barber 175, June 19, 1903 (GH); J. M. Macoun 
18544, July 22, 1897 (F,ND,POM). Lethbridge: E. H. Moss 1109, May 16, 1941 
(GH). Peace River; E. H. Moss 6094, July 17, 1941 (Qi). Pincher Creek: W. 
H. Moss, 1939-1940 (GH). Rosedale; M, E. Moodie 886, May 18, 1915 (RM); M. 
E. Moodie 935, June 1, 1915 (F,GH); M. E. Moodie 955, June 1, 1915 (RM). 
Waterton Lake: A. J, Breitung 15944, July 14, 1953 (F). Craigmyle Dist.: 
A. H. Brinkman 20, May 22, 1921 (ISC); A. H. Brinkman 5389, June 12, 1933 
(GH,ISC,RM), Stettler Dist. : A. H. Brinkman 1969, May 17, 1926 (ISC). 
MANITOBA: District not known: W. Herriot 70776, June 2, 1906 (F, 
POM). Brandon: J. M. Macoun 12548, June 6, 1896 (ND). 
NORTHWEST TERRITORIES: District not known: J. M. Macoun, June 1883 
(ND); J, M. Macoun 110, August i, 18)9 (F)~ Mackenzie Dist.: J. W. 
Thieret 4208, August 11, 1958 (F), 
SASKATCHEWAN: District not known: E. Bourgeau, 1858 (GH). Assiniboia: 
J. M. Macoun 4528, June 4, 1893^(GH); J. M. Macoun 10157, May 27, 1895 (GH). 
Douglas (Red River): W. J. Hooker, ? (K syntype of V. americana var. minor). 
Estevan: H. C. Cowles 17, June 22, 1907 (F). Macoun: G. F. Ledingham S S. 
Yip 2216, June 13, 1956 (ISC). North Battleford: J. C. Blumer, May 31, 
1912- (RM). Pasqua; R. G. Brown 53-67, July 8, 1953 (ISC). Saskatoon: H. 
Broh 2484, June 30, 1945 (RM). Swift Current: A. J. Breitung 3948, June 
21, 1947 (RM). 
UNITED STATES: State not known; E. Hall § J. P. Harbour 110, 1862 
(GH). (Columbia Plains) Oregon Plains; T. Nuttall, ? (BM holotype of V. 
sparsifolia Nuttall). Northern Rocky Mountains; J. E. Kirkwood 1438, June 
15, 1923 ((H). Platte prairies; T. Nuttall, ? (BM holotype, GH isotypes of 
Lathyrus linearis Nuttall). 
COLORADO; County not known; De A. Sauders, June 1893 (NEB), Cache 
la Poudre River; J. C, Cowen 744, May 23, 1891 (CS). Dixon Creek: ? 742, 
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May 17, 1890 (CS). La Plata Mountains: C. F. Baker, F. S, Earle, § S. M. 
Tracy 185, June 26, 1898 (F,RM). Middle Park; C. C. Pariy 188, 1851 (GH); 
Prairie Grove: E. L. Johnston 1104, June 26, 1922 (RM). Sellars: L. M. § 
N, T, Schedin, August ? (RM). Spring Canyon: C. S. Crandall 422, May 11, 
1891 (CS). Table Rock: G. F. Beringer 736, July 1891 (CS); G. F. Beringer 
745, July 1891 (CS). W, F. M. College: ?, June 12, 1899 (F). Arapahoe Co.: 
J. H. Ehlers 8033, June 7, 1940 (RM); Bro. Cletus 136, June 1935 (p); Ë. J. 
Johnston 1336, August 25, 1929 (RM); R. W. Pohl 1929, May 29, 1940 (ISC). 
Boulder Co,: W, F. Marshall 748, June 12, 1899 (RM); F. Ramaley 1014, May 
30, 1905"TRM); P. Ramaley 15982, May 22, 1937 (POM); W. W. Robbins 1713, 
July 10, 1906 (RM). Cheyenne Co.: C. L. Porter 4122, May 4, 1947 (RM). 
Costilla Co.: E. R. Warren 6, July 8, 1912 (RM). Denver Co.; I. W. 
Clokey 3075, May 30, 1918 (GH,RM); I. W. Clokey 3811, May 29, 1920 (F); 
E. B. Payson 1627, August 28, 1919 (RM). Douglas Co.; G. H. Christ 93, 
June 3, 1935 (CS), El Paso Co,; Allred § Watson, April 30, 1936 (CS); C. 
S. Crandall 1237, May 277T8^ (CS) ; C, R. Gunn 2571, May 24, 1963 (ISC); 
C, R, Gunn 2573, May 25, 1963 (ISC); D, Isely 6611, August 2, 1956 (ISC); 
M, E. Jones, July 10, 1879 (RM); M. Lamm 19399, May 25, 1947 (RM); P. A. 
Rydberg § F. K. Vreeland 6016, May 9, 1900 (RM). Fremont Co.: T. S. 
Brandegee, May-June 1877 (F). Grand Co.: G. E. Osterhout 3500, June 23, 
1907 (RM), Huerfano Co,: H, 0. Hariîngton 66, June 7, 1944 (CS); H, D, 
Harrington 2564, May 1947 (CS); P. A. Rydberg § F. K. Vreeland 6012, 
May 22, 1900 (RNQ, Jefferson Co.: I, W, Clokey 3811, May 29, 1920 (G,ISC, 
POM); J, H, Ehlers 7993, May 18, 1940 (GH); J, H, Ehlers, June 1, 1940 
(RM), Larimer Co,: C, F, Baker, May 19, 1893 (POM); C. F. Baker 1776, 
June 10, 1894 (TOÎO ; J. H. Cowen 747, May 23, 1891 (CS) ; C, S. Crandall 
746, June 9, 1896 (CS,F); C. S, Crandall 1068, June 15, 1892 (CS) ; H. D. 
Harrington 4756, August 11, 1950 (CS); D. Isely 5258, July 19, 1947 (ISC); 
W. F. Marshall 738, June 12, 1899 (CS); W. F. Marshall 748, June 12, 1899 
(CS); G. E. Osterhout 7432, May 25, 1892 (RM); R. C. Rollins 1795, June 27, 
1937 (GH). Las Animas Co.; E. Bethel, June 15, 1917 (CS) ; E, J. Crider S 
M. D. Atkins 90, July 3Î7 1947 (RM); F. J. Crider § M, D, Atkins 113, June 
7, 1947 (RM); H, D, Harrington S E. C. Smith 257, June 28, 1944 (CS); E. L. 
Johnston 627, June 20, 1917 (GH); G. E. Osterhout 2051, June 10, 1900 (RM); 
W. A, Weber 3301, May 5, 1947 (F), Lincoln Co,; J, H. Christ 382, June 
14, 1935 (CS). Pueblo Co.; J. H. Christ 22^7 June 11, 1935 (CS) ; J. H. 
Christ 1947, June 11, 19% (CS); H, E, Pammel, August 19, 1920 (ISC); P. A, 
Rydberg § F, K, Vreeland 6009, May 15, 1900 (NEB,RM); R, W. Woodward, 1883 
(GH), Sedpfick Co.: G. E, Osterhout 4918, June 11, 1913 (RM). Teller Co.: 
F. Brumback § C.Ta vies 87A, July-August 1921 (F) . Weld Co. ; E."% 
Johnston 210, June 1, 1926 (RM); E. L. Johnston 1103, May 29, 1927 (RM); 
R, Muir 17, June 15, 1937 (RM); G, E. Osterhout 1738, June 8, 1898 (RM); 
G. E, Osterhout 3681, June 15, 1907 (RM), 
IDAHO: Bannock Co,: R, J, Davis, May 21, 1932 (RM); R, J. Davis 
6146, May 24, 1932 (FJT Fremont Co.: E. D. Merrill & E. N. Wilcox 838, 
July 7, 1901 (GH). LemhiTôT: R, J. Davis 3109, May 16, 1941 (IDS). 
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IOWA: Fremont Co.; J. B. Morrill 461, May 17, 1952 (ISC). Harrison 
Co.: D. Isely 6116,Tîay 16, 1952 (ISC); J. B. Morrill 355, May 16, 1952 
ITSC); J. B. Morrill 362, May 16, 1952 (ISC); J. B. Morrill 491, June 1, 
1952 (ISC); B. Shimek, June 5, 1909 (ISC); B. Shimek, June 6, 1916 (ISC). 
Lyon Co.: A. Hayden 11309, May 15, 1938 (ISC); R. McDill 182, June 21, 
TgsTTTSC). Monona Co. ; D. Isely 6113, May 16, 1952 (ISC) ; J. B. Morrill 
328, May 16, 1952 (IsC), Plymouth Co.: G. Goodman 3036, May 29, 1938 
(ISC). Sioux Co.: S. L. Welsh 932, June 7, 1959 (ISC). Woodbury Co.: E. 
Isely 6l3WrRay 16, 1952 (ISC); J. B. Morrill 575, June 2, 1952 (istf; W. A. 
Weber 700, May 28, 1938 (ISC). 
KANSAS: County not known: A, Sherwood, May 4, 1890 (RM), Clay Co.: 
E. J, Palmer 36046, June 4, 1929 (GH,ISC). Ellis Co.: E. Bondy 181, July 
12, 1935 (F,RM); F. J. Crider § M. D. Atkins 113B, June 4, 1947 (RM); G. C. 
Deane, June 20, 1882 (GH). Geary Co.: E. E. Gayle, May 3, 1892 (ND). 
Greeley Co.; J. P. Anderson, 1906^ISC). McPherson Co.: J, E. Bodin, 
June 12,"T887 (F) ; J. E. Bodin, June 17, 1887 (F) ; J.^ E". Bodin, August 6, 
1887 (F). Meade Co.; W. H, Horr 3343, May 6, 1942 (GH). Riley Co.; J. 
B, Norton 115, May 4, 1895 (RM). Sedgwick Co.: S. F. Poole 385,"lMay 1903 
(GH). — 
MINNESOTA: Big Stone Co.: J. W. Moore 5 B. 0. Phinney 12932, May 28, 
1940 (GH). 
MONTANA: County not known: Mrs. J. A. Henshall 58, 1897 (F). 
Midvale; L. M. Umback 153, June 24, 1903 (F,GH,RM). Mission Creek: G. E. 
Payne, June 6, 1955 (RM), Shields River: B. Jones, June 28, 1849 (CS). 
Broadwater Co.: W, E. Booth 560360, June 10, 1956 (RM); C. L. Hitchcock § 
C, V. MuhiicF 11791, July 1, 1945 (RM). Carbon Co.: P. A. Rydberg S E. A. 
Bessey 4510, June 14, 1897 (NEB). Custer Co.: ?, May 10, 1890 (ISC); F. 
J. Crider ^  M, 0, Atkins 29, June 28, 1947""^). Fergus Co, : F, J. Crider 
§ M. D. Atkins 16, June 26, 1947 (RM); C. L. Hitchcock § C. V. Muhlick 
11933, July 4, 1945 (RM), Gallatin Co,: J, W, Blankenship, June 15, 1899 
(RM); J. B, Bunton, June 1884 (F); F. J. Crider § M. D. Atkins 16A, June 
23, 1947 (RI^; E. J. Moore, May 19, 1900 (GH) ; E. J. Moore, June 21, 1900 
(GH); J. Vogel, July 20, 1901 (GH). Granite Co.: C. L. Hitchcock § C. V. 
Muhlick 9135, June 20, 1944 (GH). Lewis and TTark Co.; C. L. Hitchcock 
17949, July 2, 1948 (RM); C. L. Hitchcock"T8072, July 6, 1948 (IDS,RM). 
Meagher Co.; L. Benson 5142, July 14, 1933 (POM); Field Museum Expedition 
of 1898,"July 7, 1898 (F); C. L. Hitchcock 16188, July 8, 1947 (RM). Park 
Co.; J. W. Blankenship, June 6, 1906 (F); J. Lunell, June 14, 1903 (RM); 
0. M. Oleson 79, July 1904 (ISC); E. W, Scheuber, May 25, 1901 (ISC). 
phillips Co.; R. G. Brown 53-94, July 6, 1953 (ISC). Powell Co.; M. E. 
Jones, July 29, 1905 (POM). Roosevelt Co.; R. G. Brown 53-87, July 6, 
1953 (ISC); F, J, Crider § M. D, AtkinsTl2, June 29, 1947 (RM). Yellow-
stone Co.: J. W. Blankenship, ? (F). Wheatland Co.: W. E. Booth 55327, 
June 2^7 1955 (RM). 
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NEBRASKA: County not knovm: H. S. Webber, ? (NEB). Adams Co. : D. C. 
Montgomery, June, 1886 (F); H. Thompson, May 12, 1888 (F), Antelope Co.: 
E. S. Bacon, May 6, 1896 (GH) ; H. J. Webber 5188, 1887 (NEB)! EMnerTo.: 
G, E, Osterhout 7323, June 20, 1930 (RM). Box Butte Co. : F. W. Paige, ? 
(ISC); M, P. Somes, June 20, 1910 (ISC), Custer Co. ; C. L, Dietz, May 1, 
1927 (GH). Dawes Co.: J. M. Bates, May 10, 1897"lkEB). Dixon Co.: F. 
Clements 2508, June 12, 1893 (GH,NEB). Fillmore Co.: C. R. Gunn 2570, May 
30, 1963 (ISC). Fumas Co. ; J. M. Bates, 2899, June 17, 1903 (NEB). 
Jefferson Co.: ? 42, May 25, 1886 (NEB). Kearney Co. : Mrs. J. Clemens, 
June 10, 19% (ISC,POM); H. Hapeman, May 1891 (RM) ; H. Hapeman 874, May 
1899 (GH); H. Hapeman, May 28, 1929 (POM); H. Hapeman, May 23, 1930 (RM). 
Lancaster Co.; ?, May 1893 (ISC); E. A. Bessey, May 23, 1892 (NEB); W. C. 
Muenscher 3r79, May 1, 1915 (GH); Pound, Clement § Saunders 4090, May 7, 
1893 (NEB); Pound § Saunder 3198, May 7, 1893 (NEB); B. Shimek 1890 (F) ; 
J, G. Smith, October 16, 1886 (NEB); J, G. Smith, 1887 (NEB); 0. E, Sperry, 
May 8, 1932 (NEB); T. L. Steiger, May 5, 1927 (NEB); E. R. Walker, May 1905 
(NEB); H. J. Webber 5185, May 6, 1890 (NEB); H. J. Webber 5187, May 18, 
1885 (NEB); H. J. Webber, May 1888 (NEB) ; A. F. Woods, May 20, 1886 (NEB). 
Nuckolls Co. ; J. M. Bates, June 6, 1913 (NEB). Saline Co. : C. R. Gunn 
2569, May"73, 1963 (ISC). Scotts Bluff Co.: P. A, Rydberg, July 24, 1891 
(NEB), Sheridan Co.: J. M. bates. May ^ T, 1889 (NEB); J, M. Bates, June 
1889 (NEB) ; J, M. Bates, June 3, 1889 (NEB); J. M, Bates, June 1890 (NEB), 
Sioux Co.; J, Kramer 56, June 1927 (NEB); R, J, Pool § D. Folsom, July 6, 
I9I2 (WB). York Co.: C. E. Lively, May 1915 (NEB). 
NEltf MEXICO; County not known: Caryilon Canp: ?, 1927 (F). Mogollon 
Mountains: H. H. RusEywTT^ugust 10, 1881 (F). Mount Taylor: E. F. 
Castetter 1629, July 9, 1932 (RM), Lincoln Co. : F, S, Earle 534, May 8-
19, 1902 (RM); L, C, Hinckley, June 1936 (GHJ7 L. C. Hinckley 746, June 
1936 (F), Otero Co, : E, 0, Wooton, June 26, 1899 (RM), Sandoval Co. ; 
E, F, Castetter 1'2T6, May 22, 1931 (RM), San Miguel Co.; E. F. Castetter 
922, July 5, 1931 (RM); J. E. Dandelin, June 1, Î905 %%) ; D. Isely 6418, 
June 14, 1955 (ISC); A. § R. A. Nelson 2190, May 29, 1935 (RM); F. G. Orsen 
18711, June 14, 1927 (POM); E. L. Reed 3663, May 26, 1934 (RM). Taos Co.; 
E. F. Castetter 1745, July 2, 1932 (RM); C. R. Gunn 2590, May 25, 1963 
(ISC); Sister M. Marcelline 2160, July 22, 1936 (F). Union Co.: W. W. 
Eggleston 20102, June 14, 1924 (GH) ; A. § R. Nelson 4696, July 17, 1941 
(RM). 
NORTH DAKOTA; Barnes Co. : L. L, Perrine, May 28, 1897 (RM) ; S. L. 
Welch 859, June 4, 1959 (ISCj". Benson Co. : J, Lunell, July 1, 1904 (GH) ; 
J. Lunell, June 19, 1905 (RM); S, L, WeTsh 875, June 4, 1959 (ISC). Burke 
Co,: M, A, Barber 330, June 13, 1903 (GH). Cass Co.: 0. A, Stevens, June 
IS, 1920 (GH). Eddy Co.: S, L, Welsh 871. June 4. 1959 (ISC), McLean 
Co,; S. L. WelsTTlOl, June 6, 1959 (ISC); S, L. Welsh 904, June 6, 1959 
TTSC), Morton Co. ; H. F. Bergman 2404, July 25, 1912 (F) ; G, A, Holzinger, 
June 1891 (NEBJT Ransom Co,: N, D, Berlin § 0, A, Stevens 130, June 30, 
1935 (F); 0, A, Stevens iW, June 13, 1935 (RM), Rolette Co.: S. L. Welsh 
882, June 5, 1959 (ISC), Stark Co,: S, L, Welsh 919, June 6, 1959 (ISC), 
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OKLAHOMA: Alfalfa Co.; C. S. Sargent § F. F. Bush, May 27, 1902 (GH). 
Cimarron Co.: F. J. Cri3ër § M. D. Atkins 113A, June 6, 1947 (RM). Custer 
Co.; U."T. Waterfall, April 9, 1939 (GH). Garvin Co.; G. W. Stevens 122, 
April 18, 1913 (GH). Kay Co.: A. Johnson 81, ? (ISRT). Kingfisher Co.: 
v. Young 1554, May 1, 1914TGH). Oklahoma Co.: G. W. Stevens 157, April 
23, 1913 (GH). 
SOUTH DAKOTA: County not known; Black Hills; W. H. Forwood, 1887 
(GH); H. E. Hayward 663, 1927"(F); H. E. Hayward 724, 1927 (F). Black 
Hills National Forest: J. Murdock Jr. 4085, June 8, 1910 (F,GH). Iroquois: 
J. J. Thomber, June 1894 (NEB). Brookings Co.; F. E. Hepnes, May 20, 
1898 (RM); T. A. Williams, May 22, 1894 (M). Brown Co.; D. Griffiths, 
June 1896 (F,RM). Brule Co.; E. J. Palmer 36081, June 6, 1929 (GH,ISC); 
E. J. Palmer 37008, June 77 1929 (GH). Butte Co.; R. G. Brown 53017, June 
19, 1953 (ISC). Corson Co.; S. L. Welsh 938, June 7, 1959 (ISC). Fall 
River Co.; P. A. Rydberg 642, June 13, 1892 (NEB); P. A. Rydberg 643, June 
16, 1857 (GH). Hand Co.: L. B. Case, June 9, 1907 (RM), Harding Co.: 
A. Nelson 479, June 13% 1911 (RM); A. Nelson 480, April 13, 1911 (rmT; 
S. S. Visher 572, June 10, 1912 (F). Jackson Co.: R. G. Brown 53-7, June 
18, 1953 (ISC), Jones Co. ; D. Isely 6053, July 20, 1951 (ISC). Lincoln 
Co.; P. Johnson 147, May 25, 1940 (ISC). Meade Co.: R, G. Brown 53-14, 
3ime 19, 1953 (ISC), Pennington Co.; H. Lee 537, April 23, 1925 (RM); A. 
C. Mcintosh 81, May 25, 1924 (RM)Tï. J. Palmer 37245, June 14, 1929 (GH). 
Perkins Co.; ? 572, June 10, 1912 (RM). Roberts Co.: L. Benson, 1903 
(POM) ; Mrs. H. 0. Powell, 1903 (GH). Stanley Co.; C. L. Gilley et al., 
June 25, 1953, 842 (RM), Walworth Co.l L. R. Moyer, June 16, 1909 %RM); 
L. R. Moyer 379 1/2, June 3, 1914 (RF^, 
TEXAS; Potter Co.: H. C. Benke 4980, May 3, 1929 (F,GH). Randall 
Co, ; V. L. Cory, May 14, 1935 (GH); V. L. Cory, August 1, 1935 (GH). 
UTAH; Daggett Co.; L. Williams 439, May 29, 1932 (RM). Summit Co.: 
M. E. Jones, May 7, 1^90 (POM). 
WYOMING; County not known; Bitter Creek; A. Nelson 3104, June 2, 
1897 (RM syntype of V. callianthema Greene). Laramie Divide : A. Nelson 
2849, June 12, 1897 %RM holotype, F isotype of V. caespitosa Nelson). 
Meadow Creek ; A. Nelson 776, August 9, 1894 (GHJ. Woods Post Office; 
Reppert § Witter, July 9, 1898 (F). Albany Co. ; B. C. Buffum, July 1891 
(RM); A. Nelson 172, June 1, 1894 (RM); A. Nelson 776, August 9, 1894 (RM); 
A. Nelson 1377, June 30, 1895 (F,GH); A. Nelson 2949, June 12, 1897 (CS, 
RM); A. Nelson 3220, June 28, 1897 (ND,POM,RM); A. Nelson 4368, June 27, 
1898 (CS); A. Nelson 7025, June 1, 1900 (GH,ISC,POM,RM); A. Nelson 9123, 
June 1906 (RM); A, § R. A. Nelson 2212, June 20, 1935 (RM); C. L. Porter 
6972, June 12, 1956 (RM); C. L. § M. W. Porter 8105, June 1960 (RM); G. 
Sellon 66, June 7, 1902 (RM). Campbell Co.; C. L. § M. W. Porter 7570, 
July 24, 1958 (RM). Carbon Co." L. N. "Gobdding 42, June 19, 1901 (RM) ; 
C. L. Porter 4169, May 2b, i3T7 (ISC,RM); C. L. § M. W. Porter 7793, June 
16, 1959 (RM). Converse Co.; W. L. Hess 210, July 27, 1915 (RM); R. E. 
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Pfadt 3, June 3, 1943 (RM); C. L. Porter 3843, June 12, 1946 (GH,RM); C. L. 
§ M, W. Porter 7738, June 6, 1959 (RM); R. C. Rollins 10, June 4, 1931 (RM); 
R. C. Rollins 10a, June 4, 1931 (RM); C. L. Turner 68, April 29, 1946 (RM); 
C, L, Turner 94, May 26, 1946 (RM). Crook Co.: G. B. Ownbey 578, June 16, 
1940 (RM); M. Ownbey 658, June 9, 1935 (RM); M. Ownbey 658A, June 9, 1935 
(GH,RM); C. L. Porter 4968, July 6, 1949 (GH.RM). Fremont Co.: F. J. 
Criden § M. D. Atkins 10, June 20, 1940 (RM); R. W. DeLand 15", June 1, 1936 
(RM); C. L. Porter 1968, July 6, 1949 (RM); C. L. § M. W. Porter 8638, June 
14-15 1961 (RM), Hot Springs Co, ; H. G. Fisser 471, June 16, 1961 (^). 
Laramie Co.; A. Nelson 92, June 2, 1894 (RM); A, Nelson 93, June 2, 1894 
(RM); A,"Nelson 1377, June 30, 1895 (RM); A. Nelson 1404, June 30, 1895 
(RM). Lincoln Co.; L. Williams 817, July 8, 1932 (GH,RM). Natrona Co.; 
F. F. Freytag l77 May 2, 1948 (RM). Niobrara Co. ; T. S. Grant 2, 19M 
(ISC); C. L. Porter 6917A, June 6, 1956 (RM). Park Co.; R. L. Lang 305, 
June 1, 1948 (ISC), Platte Co.; B. C. Buffum, August 1892 (RM). Sheridan 
Co.; F, Reppert, A. E. haddock 5 S. Ellis 31, July 8, 1901 (ISC); F. 
Reppert, A, E, Paddock § S. Ellis 35, July 8, 1901 (ISC); V, Willits 65, 
June 3, 1909 (RM). Sweetwater Co.: 0. A. Berth § C. L. Porter K240, June 
15, 1944 (GH,RM); A. Nelson 310T7 June 2, 1897 (F,ND,POM); A. Nelson 375b, 
July 18, 1897 (ND,RM); A. Nelson 7099, June 10, 1900 (RM); R. C, Rollins 
2218, May 28, 1938 (GH,RM), Teton Co.; E. D. Merrill & E. N. Wilcox 1087, 
July 29, 1901 (GH,RM); A. Nelson 1079, August 16, 1894 (RM); R, Pierson § 
L. Williams 692, June 23, 1932 (at,RM); F. J. § M. S. Reed 2304, June 13, 
1948 (RM); L. Williams 1237, July 8, 1933 (RM). Uinta Co.: R. C. Rollins 
1664, June 11, 1937 (GH,RM). Weston Co,: A. Nelson 95W, July 23, 1910 
(ND,RM); A, Nelson, July 24, 1910 (RMJT Yellowstone National Park Co.: 
H. S, Conard 1829, June 25, 1925 (RM); E. C. Smith, June 18, 19ÔT"(^. 
Vicia amer i can a var, sinensis Gunn 
CHINA: PROVINCE NOT KNOIVN: ?, ?, (US). 
ANHEWI: C. N. Chen 4022, April 7, 1931 (NY). 
HOPEH: K. H. Beach 138, April 12, 1948 (US); K. Bretschneider 1850, 
1881 (GH); W. R. Carles, 1882 (GH) ; C. Y. Chiao 21394, May 7, 1929 (NY); 
J. C. Liu L-2520, ?, (NY); H. Sheehan 50, May 15, 1932 (NY); F. T, Wang 
20071, May 2, 1929 (NY); F. T. Wang 20213, June 3, 1929, T. P. Wang 44, 
April 27, 1931 (NY). 
KANSU; R. C, Ching 455, July 9, 1923 (US). 
LIAONING; P. H. Dorsett § W. J. Morse 5735, May 1930 (GH,NY,US); P. 
H. Dorsett 5 W. J. Morse 5849, April-May 1930 (US). 
SHANSI: R. W. Chaney 1033, June 1, 1933 (NY); T. Tang 683, May 3, 
1929 (NY). 
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SHANTUNG: ?, April 18, 1923 (GH); R. H., 21093, June 1, 1930 (GH). 
SZECHWAN: H. Stevens 283, ? (F); F. T. Wang 21093, June 1, 1930 (GH). 
YIHSIEN; ?, May 12, 1924 (GH). 
YUNNAN: F. M. Feng 1016, May 24, 1939 (US); H. E. von Handel-Mazzetti 
6971, June 24, 1915 (US); J. R. Rock 4616, May 30 - June 6, 1922 (NY); T. 
T. YU 5661, ? (GH); T. T. YU 6017, ? (GH); T. T. YU 6344, 1938 (GH); T. T. 
YU 6739, ? (GH); T. T. YU 8244, 1938 (GH). 
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